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PREFACE  TO  SIXTH  EDITION 

The  revision  of  the  present  edition  is  almost  entirely  the  work 
of  Dr.  Andrewes.  The  chapter  on  arterial  disease  has  been 
rewritten  and  another  chapter  on  the  formation  of  gall- 
stones and  their  results  have  been  added.  There  are  also  a 
few  new  illustrations. 

Many  recent  observations  in  morbid  anatomy  and  pathology 
have  been  incorporated,  but  the  size  of  the  book  has  not  been 
materially  increased. 

ANTHONY  A.  BOWLBY. 


PREFACE  TO  FIRST  EDITION 

My  object  in  writing  the  following  pages  has  been  to  describe  as 
simply  as  possible  the  various  Pathological  processes  which  are 
of  interest  to  the  student  of  surgery. 

With  this  intention,  I  have,  throughout  this  book,  dealt  first 
with  diseases  as  they  are  met  with  during  life,  and  have  then 
described  their  natural  courses  and  terminations,  and  the  morbid 
appearances  presented  by  the  structures  involved. 

I  have  endeavoured,  as  far  as  possible,  to  express  the  current 
view  of  pathologists,  especially  those  of  the  Enghsh  school ;  but 
have  not  hesitated  to  make  use  of  my  own  observations  and  of 
the  abundant  pathological  material  suppHed  by  the  museum  and 
post-mortem  room  of  St.  Bartholomew's  Hospital.  The  space  at 
my  disposal  and  the  nature  of  the  work  have  not  permitted  many 
references  to  the  authors  consulted,  and  the  few  that  are  made 
relate  chiefly  to  papers  whose  contents  are  not  yet  generally 
included  in  the  text-books. 

The  drawings  with  which  the  book  is  illustrated  are  original, 
and  have  been  made  by  Mr.  T.  Godart  from  specimens  now  in  the 
museum  of  St.  Bartholomew's  Hospital,  with  the  exception  of 
five  which  are  from  specimens  in  that  of  St.  Thomas's  Hospital, 
I  beheve  that  all  of  them  are  faithful  copies  of  the  morbid 
appearances  they  represent.  The  blocks  for  printing  have  been 
prepared  by  the  "  Typo-Etching  Company." 

My  best  thanks  are  due  to  my  friends  Mr.  James  Berry, 

Mr.  D'Arcy  Power,  and  Mr.  Edgar  Willett  for  much  valuable 

advice,  and  for  assistance  in  revising  the  proof-sheets. 

43  QxjBEK  Akne  Street, 
Sept.  1887. 
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SURGICAL  PATHOLOGY. 

CHAPTER  I. 

HYPERTROPHY  AND  ATROPHY. 

Hypertrophy. 

Hypertrophy  means  increase  in  size,  due  to  an  overgrowth  of 
the  normal  tissue  elements,  and  is  a  term  usually  limited  to  such 
enlargements  as  are  evidently  abnormal  in  their  extent. 

The  increase  in  size  of  any  tissue  may  be  the  result  of  an 
increase  in  either  the  number  or  the  size  of  its  constituent 
elements,  the  former  variety  being  called  numerical,  the  latter 
simple  ;  they  are  frequently  coincident.  In  true  hypertrophy 
the  various  constituent  parts  of  the  organ  or  tissue  affected  are 
all  equally  overgrown  ;  in  false  hypertrophy,  although  the  organ 
or  tissue  is  larger  than  natural,  the  overgrowth  is  due  to  an 
increase  of  one  or  more  of  its  constituent  elements,  to  the  exclu- 
sion of  others.  The  term  hypertrophy  is  indeed  misapplied  in 
such  instances,  for  if  it  be  employed  to  imply  increase  in  size  it  is 
evident  that  it  should  not  be  used  where  there  is,  in  addition, 
alteration  in  structure. 

There  are  two  chief  causes  of  hypertrophy  :  first,  increased  use  ; 
second,  increased  blood-supply.  With  regard  to  the  former,  it 
may  be  said  that  increase  of  function  is  always  accompanied  by 
increase  in  growth,  so  long  as  the  work  required  be  not  excessive. 
True  physiological  hypertrophies,  the  result  of  increased  use,  are 
best  seen  in  the  muscles  of  a  healthy  person  when  called  upon  for 
greater  exertions  than  are  usual,  or  in  the  uterus  during  preg- 
nancy.   From  a  pathological  point  of  view  thev  are  most  often 
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the  result  of  ilisease  o{  sonic  ot  Iut  tissuo  or  orj^iui,  whose  imj)aire(l 
functions  are  supplemented  by  increased  functional  activity  in 
the  healthy  parts.  Examples  of  such  secondary  or  compensatory 
hypertro])hies  are  common,  and  good  instances  are  supplied  in  the 
hy})ertrophy  of  one  kidney  when  the  other  is  diseased,  the  increase 
in  size  of  the  fibula  when  the  tibia  is  congenitally  absent,  and 
the  thickenin<i  of  the  muscular  walls  of  the  heart  in  cases  of 
valvular  disease,  or  of  those  of  the  bladder  in  obstructions  caused 
by  enlarged  prostate  or  stricture  of  the  urethra. 

The  hypertrophy  which  results  from  increased  blood-suj)ply 
may  occur  in  tissues  which  are  otherwise  normal,  but  is  most 
often  seen  in  connection  with  irritative  or  inflammatory  lesions. 
Hunter's  experiment  of  transplanting  the  spur  of  a  cock  on  to 
its  comb  affords  an  excellent  example  of  the  former,  for  the  spur, 
nourished  by  a  greatly  increased  vascular  supply,  grew^  to  many 
times  its  original  size.  In  the  same  way,  the  hair  in  the  neigh- 
bourhood of  a  chronic  ulcer  or  an  inflamed  joint,  though  itself 
healthy,  often  grows  longer  and  becomes  more  thick  on  account 
of  the  vascularity  of  the  skin  in  the  neighbourhood  of  the  inflamed 
area. 

More  often,  however,  the  overgrowth  which  is  dependent  on 
increased  blood-supply  is  the  result  of  some  abnormal  condition 
of  the  tissue  itself.  Thus,  the  irritation  of  a  badly  fitting  boot, 
or  the  intermittent  pressure  of  a  tool  on  the  skin  of  the  palm, 
often  results  in  the  thickening  of  both  the  derma  and  epidermis, 
and  the  effects  of  intermittent  pressure  on  a  bone  is  similarly 
shown  in  the  formation  of  new  bone  from  the  periosteum.  Hyper- 
trophies such  as  these  are  called  irritative.  It  is  worth  while  to 
mention  yet  one  other  instance,  for  the  results  are  sometimes  very 
striking.  In  cases  of  chronic  inflammation  kept  up  by  any  cause 
in  the  neighbourhood  of  the  epiphysis  of  a  growing  bone,  the 
increased  supply  of  blood  to  the  developing  tissue  is  followed  by  a 
corresponding  increase  in  growth,  and  thus  the  limb  on  the 
diseased  side  may  become  longer  than  its  fellow.  In  the  tibia 
such  overgrowth  is  accompanied  by  curvature,  for,  being  fixed  to 
the  fibula,  it  is  unable  to  grow  in  length  more  rapidly  than  the 
latter  bone,  unless  at  the  same  time  it  yields  to  the  resistance 
offered  by  the  fibula. 

In    some   cases    parts    become    hypertrophied    without  any 
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apparent  cause,  and  a  toe  or  a  finger  may  continue  to  grow  after 
the  growth  of  its  fellows  has  ceased,  till  it  becomes  more  than 
twice  the  normal  size.  In  other  cases  whole  limbs  become  hyper- 
trophied,  but  w'e  know  no  more  what  is  the  cause  of  this  over- 
growth than  we  know  why  the  growth  of  any  one  part  of  the 
body  ceases  when  its  natural  development  has  been  attained. 

Atrophy. 

Atrophy  means  diminution  in  size  without  alteration  in 
structure,  and,  if  the  term  be  strictly  used,  pure  atrophies  will 
be  found  to  be  of  rare  occurrence. 

Causes. — The  most  important  causes  of  atrophy  are,  first, 
deficient    blood-supply  ;     second,    deficient    use.     The    deficient 

Fig.  1. 


Part  of  the  Base  of  a  Skull,  showing  a  cork  surrounded  by  several 
layers  of  tape,  plugging  an  aperture  in  the  hard  palate. 

blood-supply  is  frequently  itself  the  result  of  some  morbid  process, 
and  is  often  caused  by  pressure.  As  already  mentioned,  inter- 
mittent pressure,  by  causing  irritation,  induces  hypertrophy ; 
but  continuous  pressure,  on  the  other  hand,  induces  atrophy.  No 
better  instance  of  this  can  be  desired  than  the  atrophy  of  all  the 
tissues  which  is  often  caused  by  the  pressure  of  an  aneurysm,  for 
not  only  are  the  soft  structures  destroyed,  but  bones  and  cartilages 
may  be  completely  removed.  Thus,  in  the  case  of  an  aortic 
aneurysm,  the  ribs  or  the  sternum  may  be  either  simply  eroded 
or  entirely  absorbed  in  their  whole  thickness,  and  the  bodies  of 
the  vertebra)  may  be  similarly  affected  ;  this  absorption  or 
atrophy  results  from  the  obliteration  of  the  blood  vessels  by  the 
pressure  of  the  aneurysmal  sac.     The  specimen  depicted  in  Fig.  1 
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shows  the  c'oinplotc  alKS()rj)tioii  of  the  whok^  of  the  hard  palate 
caused  by  the  constant  wearing  of  a  cork  inserted  to  phig  an 
aperture  which  connnunicated  with  the  nostrils.  The  patient 
was  an  old  woman,  and  as  the  hole  constantly  grew  larger,  it 
became  necessary  to  increase  the  size  of  the  cork,  and  finally  to 
add  to  its  circumference  by  wrapping  it  with  strips  of  tape. 

The  atrophy  which  results  from  deficient  use  or  diminished 
functional  activity  is  well  seen  in  the  condition  of  a  limb  in  which 
one  of  the  joints  has  long  been  diseased.  In  such,  the  soft  tissues 
as  a  whole  are  diminished  in  bulk,  and  muscles,  vessels,  and 
nerves  all  share  in  the  general  atrophy. 
The  bones  do  not  escape ;  they  become 
hollowed  out  from  within,  and  reduced  to 
mere  shells— eccentric  atrophy — whilst  at 
the  same  time  their  transverse  diameter 
also  lessens — concentric  atrophy — and 
thus  both  eccentric  and  concentric  atrophy 
go  hand  in  hand.  Similar  wasting  may  be 
seen  in  the  tissues  that  form  an  amputa- 
tion stump,  the  bone  in  which  is  often 
atrophied  to  such  an  extent  that  it  mea- 
sures less  than  a  third  of  its  normal  cir- 
cumference (Fig.  2).  The  diminution  of 
the  optic  nerve  after  removal  of  the  eye- 
ball, and  of  the  renal  artery  Avhen  the 
corresponding  kidney  has  been  destroyed, 
al?ord  other  good  examples  of  the  same 
process. 

Many  more  varieties  of  atrophy  might 
be  mentioned,  but  not  only  are  they  more 
suitably  discussed  in  works  on  general 
pathology — they  are  also  for  the  most  part 
physiological  rather  than  pathological. 
Thus,  the  atrophy  of  the  thymus  gland 
in  childhood  and  of  the  breasts  after  the 
cessation  of  menstruation  cannot  justly  be  considered  as  in  any 
way  abnormal,  and  therefore  find  no  place  in  works  on  pathology, 
except  for  purposes  of  comparison  or  illustration.  Another  cause 
of  atrophy  which  is  commonly  mentioned  is  excessive  use,  but 


The  Upper  Half  of  a 
Humerus  from  a  Stump. 
The  bone  is  both  dimi- 
nished in  its  circum- 
ference and  hollowed  out 
from  within,  the  com- 
pact tissue  being  greatly 
diminished  in  thickness. 
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it  is  questionable  whether  this  ever  induces  an  atrophy  which 
can  be  considered  pathological. 

The  other  forms  of  atrophy  which  are  accompanied  by  fatty 
changes  in  the  afi'ected  tissues,  and  which  are  more  common  than 
the  pure  atrophies,  will  be  considered  in  the  ensuing  chapter  on 
"Degeneration." 


CHAPTER  TI. 

DEGENERATION. 

The  term  degeneration  is  used  to  imply  changes  in  the  structure 
and  chemical  composition  of  cells,  tissues  or  organs  whereby 
they  are  less  fitted  to  perform  their  normal  functions.  There 
is  no  fixed  line  between  degeneration  and  actual  cell-death  ;  the 
former  is  often  a  precursor  of  the  latter.  In  the  case  of  tissues 
and  organs  the  term  degeneration  is  often  used  to  signify  the 
replacement  of  the  specialised  elements  by  tissue  of  a  lower  order 
such  as  fibrous  tissue.  The  various  degenerations  are  always  due 
to  disturbance  of  nutrition. 

Fatty  Degeneration, 

This  is  one  of  the  commonest  degenerative  changes,  and  owes 
its  name  to  the  fact  that  the  cells  become  loaded  with  fat 
granules,  which  may  fuse  into  a  large  droplet  filling  the  cell. 
This  process  is  sometimes  associated  with  evident  disintegration 
of  the  cell  protoplasm,  and  then  deserves  the  name  fatty 
degeneration.  At  other  times  this  is  not  so  :  the  fat  merely 
accumulates  as  a  reserve  in  the  cell,  pushing  the  protoplasm  and 
nucleus  to  one  side.  This  is  called  fatty  infiltration  and  is  an 
exaggeration  of  a  physiological  process. 

The  distinction  is  an  important  one.  Some  fatty  cells  are 
degenerate  and  others  are  not :  the  one  condition  is  grave,  the 
other  may  be  trivial,  though  the  excessive  accumulation  even  of 
physiological  fat  may  produce  serious  results,  as  in  fatty  over- 
loading of  the  heart.  But  in  actual  practice  it  is  sometimes 
difficult  to  draw  a  sharp  distinction  between  the  two  conditions. 
In  the  heart  it  is  easy  ;  it  has  only  to  be  determined  whether  the 
fat  is  in  the  muscle  fibres  themselves,  or  in  the  connective  tissue 

6 


FATTY  DEGENERATION.  7 

between  them.  In  the  hver  it  s  exceedingly  difficult,  for 
normal  liver  cells  always  contain  fat  granules,  and  it  may  be 
hard  to  decide  whether  or  not  the  cell  protoplasm  is  actually 
degenerate. 

Virchow's  teaching  was  that  in  true  fatty  degeneration  the  fat 
arose  from  a  sphtting  up  of  the  cell  protein.  In  recent  years 
this  view  has  been  gravely  called  in  question.  There  is  no 
satisfactory  proof  that  protein  can  be  directly  transformed  into 
fat,  though  the  change  may  occur  indirectly,  the  protein  being 
broken  up  and  in  part  reconstituted  as  fat.  The  tendency 
nowadays  is  to  deny  the  conversion  of  protein  into  fat  as  a  direct 
degenerative  process,  and  to  regard  the  change  as  always  infil- 
trative— i.e.,  as  a  deposit  of  fat  brought  from  without.  But 
such  infiltration  is  often  a  concomitant  of  independent  degenera- 
tive change,  indeed  the  moribund  cell  is  peculiarly  liable  to  fatty 
accumulation  if  only  because  it  cannot  utilise  the  fat  brought  to 
it.  It  is  certain  that  the  amount  of  fat  present  in  a  fatty  organ 
is  often  greatly  in  excess  of  what  could  have  been  produced 
locally  from  protein  disintegration. 

Of  the  causes  leading  to  fatty  degeneration  one  of  the  most 
frequent  is  a  diminution  in  the  supply  of  oxygen.  This  directly 
interferes  with  the  ability  of  the  cell  to  avail  itself,  by  oxidation, 
of  the  fat  brought  from  without.  This  is  seen  in  grave  anaemias 
and  in  phthisis,  but  anything  which  diminishes  the  due  supply 
of  arterial  blood  will  produce  the  same  effect. 

Thus,  an  organ  by  becoming  hypertrophied  may  outgrow  its 
blood-supply — a  condition  which  is  well  exemplified  in  cases  of 
heart  disease  and  of  obstruction  to  the  outflow  of  urine.  The 
heart  in  one  case,  the  bladder  in  the  other,  become  hypertrophied 
to  meet  the  increased  work  thrown  upon  them,  and  so  long  as 
the  vascular  supply  increases  in  just  proportion  all  goes  well. 

But  the  day  comes  when  the  tissue  outgrows  its  blood-supply, 
and  then  fatty  degeneration  ensues,  the  hypertrophied  organ 
becoming  dilated,  and  soon  faiUng  to  expel  its  contents.  It  will 
thus  be  seen  that  hypertrophy  and  fatty  degeneration  may 
co-exist  in  the  same  organ.  And  what  is  true  of  hypertrophy 
applies  also  to  new  growths.  Many  tumours  outgrow  their  vas- 
cular supply,  and  consequently  degenerate  in  their  oldest  and 
most  central  parts.     Thus,  in  scirrhous  carcinomata  it  is  common 
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to  find  fatty  dojionciation  of  tho  cpitliolial  cells,  and  in  sarcoma- 
tous growths  nianv  of  the  cells  become  lilled  with  jiranules  of  oil\- 
material.  So  also  with  inllanunatoiv  jiroducts.  in  all  iiillam- 
niations  there  is  a  tendency  to  fatty  change  in  the  leucocytes 
wiiich  have  emigrated  from  the  vessels  :  the  chief  elements  of  pus 
are  leucocytes  in  a  state  of  fatty  degeneration.  Fatty  degenera- 
tion is  well  marked  in  strumous  or  tuberculous  infiannnation,  and 
is  exemplified  by  the  fatty  mass  of  disintegrated  cells  which  fills 
a  caseous  lymphatic  gland,  or  the  pulpy  synovial  membrane  seen 
in  strumous  joints.  Again,  in  the  sclerotic  changes  of  arteries, 
whose  intima,  it  must  be  remembered,  is  nourished  by  osmosis, 
the  tissues  are  peculiarly  liable  to  degenerate  and  form  the 
so-called  atheromatous  abscesses  and  ulcers  met  wnth  in  arterio- 
sclerosis. Thus,  W'hether  the  increase  in  size  in  a  tissue  be  due 
to  hypertrophy,  to  new  growth,  or  to  inflammatory  exudation, 
unless  the  blood-supply  increase  in  proportion  to  the  growth, 
fatty  degeneration  will  ensue. 

But  whilst,  on  the  one  hand,  fatty  degeneration  may  be  caused 
by  overgrowth  of  the  tissue  to  be  nourished,  on  the  other  it  may 
result  from  cutting  off  of  the  normal  blood-supply.  Here,  again, 
the  heart  affords  an  excellent  example,  for,  when  its  coronary 
arteries  are  atheromatous  and  its  nuiscle  imperfectly  supplied  with 
blood,  fatty  degeneration  of  the  walls  of  the  ventricles  commonly 
results,  and  may  lead  to  the  death  of  the  patient  either  by  failure 
of  the  heart's  action  or  by  rupture  of  the  ventricle  itself.  Con- 
sidering that  atrophy,  as  we  have  already  seen,  is  due  to  the 
same  cause  as  fatty  degeneration,  namely  deficient  arterial  supply, 
we  should  rather  expect  to  meet  the  two  processes  occurring 
together  ;  and  such  indeed  is  the  case.  The  atrophy  of  the  tissues 
in  old  age  is  not  a  simple  atrophy,  but  is  almost  always  accom- 
panied by  fatty  degeneration,  and  both  are  probably  to  a  great 
extent  dependent  upon  the  sclerosis  of  the  vessels  which  is  common 
in  old  people.  Again,  in  the  atrophy  which  results  from  disuse 
there  is  frequently  also  fatty  change,  and  the  wasting  of  the  glan- 
dular tissues  in  old  age,  and  of  the  muscles  as  well  as  of  the  bones 
in  useless  limbs,  is  almost  always  accompanied  by  degeneration. 

If  a  tissue  in  a  state  of  fatty  degeneration  be  examined  micro- 
scopically, its  cells  and  fibres  will  be  seen  infiltrated  with  fatty 
granules,  and,  in  cases  of  long-standing,  plates  of  cholesterol  and 
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crystals  of  fatty  acids  or  their  salts  may  be  found.  If  sections  are 
stained  in  osniic  acid,  the  fatty  particles  are  turned  black  ;  whilst 
if  they  are  exposed  to  the  action  of  ether,  they  are  rapidly  dissolved. 
There  is  a  group  of  anihn  dyes,  of  which  "Soudan  III.''  is  the 
type,  staining  fat  of  a  bright  red  colour.  This  is  the  simplest  as 
well  as  the  most  delicate  reaction  for  fatty  changes  in  the  tissues. 

Mucoid  Degeneration. 

Mucoid  degeneration,  occurring  as  a  pathological  process,  has 
its  physiological  type  in  the  formation  of  mucus  by  the  glands  of 
a  mucous  membrane.  In  these  the  protoplasm  of  the  cells  is 
constantly  undergoing  metamorphosis  into  a  semi-transparent 
substance,  which  distends  the  cell  to  bursting,  and  finally  escapes 
from  within  it.  The  epitheha  of  diseased  tissue  or  of  new  growths 
may  secrete  a  like  material,  and  in  other  cases  the  ground  sub- 
stance between  the  cells  undergoes  similar  degenerative  change. 
Thus,  in  the  sarcomata,  chondromata,  and  myxomata  it  is 
common  to  find  portions  of  the  new  growth  quite  soft  and  gela- 
tinous, and  a  microscopical  examination  shows  the  cell-processes 
interlacing  with  each  other  in  a  mass  of  homogeneous  mucoid 
matter  which  represents  the  degenerate  matrix. 

Colloid  Degeneration. 

Colloid  degeneration  is  closely  allied  to  mucoid,  the  colloid 
substance  being  distinguishable  only  by  the  fact  that,  unlike 
nuicus,  it  is  not  coagulated  by  the  addition  of  acetic  acid,  and  is 
not  rendered  opaque  by  the  addition  of  alcohol.  Colloid  degene- 
ration finds  its  physiological  type  in  the  formation  of  colloid 
matter  by  the  thyroid  gland,  where  it  is  produced  by  the  epithelial 
cells  in  the  same  way  as  is  mucus  in  the  mucous  glands.  Colloid 
material  is  of  rare  occurrence  as  a  pathological  product,  but  in 
the  cells  of  carcinomata  of  the  stomach,  mesentery,  and  intestines, 
as  well  as  in  new  growths  of  the  thyroid  and  ovary,  and  more 
rarely  in  cancers  of  the  breast  (Fig.  3),  a  peculiar  degenerative 
change  may  occur  which  has  given  rise  to  the  term  "  colloid  carci- 
noma." The  actual  material  formed  seems,  however,  to  be  more 
closely  allied  to  mucin  than  to  true  colloid,  except  in  the  case  of 
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tliyioitl    ^Towths.     Entanjjlod    in    iiiid    lilliu});   the   alveoli   of   a 
carcinoma,  it  gives  the  a|)j)eaian(('  nt  a   lioneyconib  (illed  with 
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Section  of  a  Carcinoma  of  the  Breast.  Many  <'f  the  cells 
are  distended  with  colloid  niattei',  and  in  the  lowei'  |)ait  of  the 
section  is  an  irregular  cavity  caut-ed  by  the  bur.'sting  of  some 
such  cells. 

semi-translucent  gelatinous  matter,  and  is  not  easily  mistaken 
for  anything  else.  The  occurrence  of  mucoid  or  colloid  degenera- 
tion in  new  growths  in  no  way  affects  their  malignancy. 


Calcareous  Degeneration. 

Calcareous  degeneration  is  a  process  by  which  a  tissue  becomes 
impregnated  with  various  salts,  the  most  common  of  which  are 
phosphate  and  carbonate  of  lime,  together  with  a  small  quantity 
of  magnesium  compounds.  The  deposit  of  such  material  in  a 
growing  bone  is  a  normal  process,  but  the  cause  of  calcareous 
degeneration  is  not  clearly  understood.  It  is,  however,  a  well- 
ascertained  fact  that  impaired  nutrition,  or  even  death  of  a 
tissue,  always  precedes  calcification,  and  it  is  probable  that  the 
process  is  closely  related  with  preceding  fatty  changes.  It  is 
commonly  held  that  the  lime  salts  are  in  the  first  place  fixed  by 
the  fatty  acids  which  are  formed  when  the  fat  splits  up.  Cal- 
careous degeneration  may  occur  in  any  part  of  the  body  but  is 
especially  hable  to  affect  the  arteries  in  aged  people,  as  well  as 
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the  cartilages  of  the  ribs,  larynx,  and  trachea.  It  is  also  of  common 
occurrence  in  the  products  of  previous  pathological  processes. 
Thus,  fatty  and  cartilaginous  tumours  frequently  calcify  in  parts, 
as  do  also  some  sarcomata  and  fibrous  tumours.  The  products 
of  past  inflammations  are  favourite  sites  of  calcification,  and  a 
good  example  is  supphed  by  caseous  lymphatic  glands.  The 
clots  in  blood-vessels  also  are  liable,  after  the  lapse  of  many  years, 
to  become  calcified,  and  form  in  the  veins  the  so-called  vein- 
stones, or  phleboliths. 

Microscopic  examination  of  a  tissue  in  an  early  stage  of  cal- 
careous degeneration  shows  small  shining  granules,  deposited  in 
the  cells  and  matrix — where  such  can  be  distinguished — and  occa- 
sionally arranged  in  concentric  layers  forming  "  chalky  concre- 
tions." The  addition  of  a  drop  or  two  of  hydrochloric  acid  causes 
a  rapid  disappearance  of  the  calcareous  matter. 

Amyloid,  Albuminoid,  or  Lardaceous  Degeneration. 

In  this  form  of  degeneration  the  tissues  are  impregnated  with  an 
albuminous  material  which  in  part  takes  the  place  of  the  diseased 
structure,  and  in  part  is  added  to  it  as  an  infiltration.  The 
organs  most  commonly  affected  are  the  fiver,  spleen,  kidneys,  and 
intestines.  The  solid  viscera  are,  in  advanced  cases,  much 
increased  in  size  and  are  unduly  firm  to  the  touch.  On  section, 
they  are  paler  than  natural,  homogeneous,  and  waxy.  When 
portions  only  of  the  organ  are  implicated,  the  amyloid  patches 
appear  as  rounded  semi-translucent  spherules,  looking  hke  grains 
of  boiled  sago.  This  appearance  is  most  marked  in  the  spleen 
and  has  given  rise  to  the  term  of  "  sago  spleen."  If  iodine  be 
poured  over  the  surface  of  a  diseased  organ,  the  amyloid  material 
is  stained  a  dark  red-brown  or  mahogany  colour. 

Microscopical  examination  shows  that  the  amyloid  substance 
is  first  deposited  in  the  walls  of  the  small  blood-vessels,  especially 
in  their  sub-endothelial  cellular  tissue.  This  readily  accounts  for 
the  patchy  distribution  of  the  substance  in  the  affected  viscera, 
the  Malpighian  bodies  in  the  kidneys  and  spleen  being  the  seat  of 
the  earliest  deposit,  whilst  the  arteries  which  run  at  right  angles 
to  the  long  axis  of  the  intestine,  and  the  blood-vessels  which  run 
parallel  to  the  renal  tubules,  appear  as  dark-brown  streaks  when 
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the  part  is  staiiiod  with  iodine.  'rh(>  amyloid  su]).stan('e  is  not 
stained  by  hji^wood  oi  cariuiiit',  and  in  sections  ])repai'ed  with 
these  reagents  appears  as  a  homogeneous  inass  hiding  the  normal 
structure.  In  sections  stained  with  metliyl-violet,  liowever,  the 
amyk:)id  matter  takes  on  a  bright  ruby-red  tint,  whilst  the  healthy 
tissues  are  stained  a  deep  blue. 

The  effects  of  amyloid  disease  of  the  viscera  are  very  serious, 
for,  on  account  of  the  early  implication  of  the  blood-vessels,  the 
nutrition  of  the  part  is  much  interfered  with,  and,  later  on,  as  the 
glandular  elements  become  atrophied,  the  functions  of  the  organ 
are  further  impaired.  Advanced  amyloid  disease  is  thus  fre- 
quently fatal. 

By  far  the  commonest  cause  of  anwloid  disease  is  chronic 
suppuration  ;  it  is,  however,  also  met  with  in  syphilis,  both  con- 
genital and  acquired.  Cases  of  strumous  caries  and  of  diseased 
joints  are  very  frequently  fatal  from  this  cause,  but  the  afifection 
is  not  commonly  seen  until  the  suppuration  has  been  in  progress 
for  some  months,  nor  unless  the  discharge  of  pus  is  considerable. 
If  the  cause  of  the  suppuration  be  removed — e.g.,  if  the  afi'ected 
limb  be  amputated — before  the  disease  has  progressed  too  far, 
it  is  quite  possible  for  recovery  to  result,  and  for  the  diseased 
viscera  gradually  to  resume  their  natural  size  and  functions. 
Thus  albumen  may  disappear  from  the  urine,  and  an  enlarged 
liver  may  gradually  recede  under  the  cover  of  the  ribs  after  an 
amputation  performed  for  long-continued  disease  of  a  joint. 

The  exact  manner  in  which  suppuration  causes  the  deposit  of 
amyloid  material  is  not  known,  but  various  theories  have  been 
propounded.  Within  the  last  few  years  artificial  amyloid  disease 
has  been  produced  in  certain  animals  by  inducing  suppuration 
by  means  of  repeated  injections  of  pyogenic  bacteria  (Krawkow), 
or  of  turpentine  or  other  irritants  (Lubarsch).  Krawkow  gives 
reason  for  believing  that  amyloid  material  is  a  combination  of  a 
protein  ^^'ith  chondroitin-sulphuric  acid  (a  constituent  of  nucleo- 
protein). 


CHAPTER  III. 

MICRO-ORGANISMS  IN  THEIR  RELATION  TO 
SURGICAL  PATHOLOGY. 

It  is  not  possible  to  deal  adequately,  in  such  a  work  as  this,  with 
the  subject  of  bacteriology,  but  it  is  equally  impossible  to  pass 
over  a  subject  of  vast  surgical  importance  without  any  reference 
at  all.  In  this  chapter  therefore  a  brief  account  will  be  given  of 
the  essential  nature  of  bacteria  and  of  those  properties  which 
render  them  of  importance  in  surgery.  For  the  more  detailed 
knowledge  of  bacteriology  which  is  now  required  of  every  student 
reference  must  be  made  to  some  special  text-book  on  the  subject. 
Those  infections  which  are  of  chief  importance  in  surgical  path- 
ology will  be  considered  in  their  due  place. 

The  bacteria  are  a  group  of  fungi  multiplying  only  by  simple 
fission  and  hence  known  as  "  Schizomycetes."  They  constitute 
the  lowermost  division  of  the  fungi,  and  are  indeed  the  simplest 
of  all  vegetable  organisms.  They  are  of  excessively  minute  size, 
averaging  not  more  than  one-thousandth  of  a  millimetre  in 
diameter.  They  present  themselves  in  the  form  of  spheres, 
straight  rods,  or  spirals,  and  are  hence  divided  into  three  primary 
groups  :   (1)  cocci,  (2)  bacilli,  and  (3)  spirilla. 

The  spherical  bacteria  are  subdivided  according  to  the  mode  of 
grouping  of  the  individual  cocci.  When  they  occur  only  in  pairs 
they  are  called  "  diplococci  "  :  When  arranged  in  chain  form, 
like  beads  on  a  string,  they  are  known  as  "  streptococci  "  :  such 
chains  may  be  long  or  short.  Sometimes  they  are  grouped  in 
fours,  as  "  tetrads,"  sometimes  in  cubical  packets,  as  in  the  genus 
"  sarcina."  At  other  times  they  appear  clustered  in  irregular 
groups,  like  bunches  of  grapes,  and  are  then  spoken  of  as  "  staphy- 
lococci." The  term  "  micrococcus  "  is  loosely  used  for  such  as  do 
not  come  under  one  or  other  of  the  foregoing  headings.     Very 
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tew  el  the  focci  possess  "•  cilia  '"  or  organs  of  locomotion,  and  none 
form  true  spores.  Many  of  the  most  important  organisms  in 
surgical  pathology  belong  to  the  cocci,  notably  Stapliylococcus 
pyogenes  aureus  antl  albus,  Streptococcus  j)yogenes,  the  Pneumo- 
coccus  and  the  Gonococcus. 

Fui.  4. 


(a)  Staphylococci.  ('>)  Streptococci. 
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(c)  Diplococci  (Pncumococcus).  (d)  Anthrax  BaciUi. 


^.^ 


r  (<      )( 


((')  Anthrax  BacilH  with  (/)   Vibrios  and  Spirilhim. 

Spores. 

Types  of  Micro-Organisms  :    from  Fi.uoge's  "  Hygiene." 

The  rod-shaped  bacteria  vary  in  length  from  forms  almost  as 
short  as  cocci  to  long  threads.  They  fall  into  many  natural 
groups.  Some  are  motionless  and  devoid  of  cilia  :  others  are 
richly  provided  with  such  organs  of  motility.  Some  form 
resistant  spores  which  can  withstand  heat  and  desiccation  :  others 
have  no  such  power.  The  faculty  of  forming  true  spores  is  of 
immense  importance  in  practical  disinfection,  because  such  spores 
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are  the  most  resistant  forms  of  life  known  :  they  can  withstand 
drying  ahnost  indefinitely,  and  the  temperature  of  boiling  water 
in  some  cases  for  half  an  hour.  It  is  fortunate  that  but  few 
species  of  bacteria  capable  of  spore  formation  are  associated  with 
human  disease  :  the  bacilli  of  anthrax  and  tetanus  are  amongst 
the  number.  One  group  of  bacilli  is  distinguished  by  inability 
to  grow  in  the  presence  of  free  oxygen  :  these  are  the 
"  anaerobic  "  bacilli,  and  amongst  them  are  included  the  bacilli 
of  tetanus  and  malignant  oedema. 

The  spiral  bacteria  are  not  known  to  be  of  importance  in 
surgical  pathology,  though  the  cholera  spirillum  is  important  in 
medicine.  The  term  "  vibrio  "  is  used  for  the  short  segments 
into  which  spirilla  divide. 

Apart  from  the  bacteria  proper,  a  few  forms  belonging  to  the 
higher  fungi  are  of  surgical  interest.  The  "  mould-fungi  "  or 
"  hyphomycetes  "  present  a  mycelium  of  branching  threads,  on 
which  aerial  hyphse  develop,  bearing  clusters  of  spores.  Some 
members  of  this  group,  notably  the  genus  Aspergillus,  can  affect 
the  human  body,  as  in  "  otomycosis  "  of  the  external  auditory 
meatus.  More  important  are  the  members  of  the  genus  Strep- 
tothrix,  intermediate  in  many  respects  between  the  mycelial 
fungi  and  the  true  bacteria.  Here  belongs  the  ray  fungus  which 
causes  actinomycosis. 

The  Modes  of  Life  seen  amongst  Bacteria. 

Nearly  all  vegetables  derive  their  sustenance  from  simple 
mineral  food.  Some  bacteria  can  live  in  this  fashion.  But  the 
fungi  are  peculiar  amongst  vegetables,  in  that  they  for  the  most 
part  nourish  themselves  on  the  more  comphcated  foods  presented 
by  dead  or  decaying  organic  matter.  This  is  known  as  the 
"  saprophytic  "  habit  of  hfe,  and  the  great  majority  of  bacteria 
are  saprophytes.  Some  bacteria,  however,  have  adapted  them- 
selves to  the  "  parasitic  "  habit,  and  can  flourish  in  the  living 
tissues  of  animals.  It  is  to  such  parasites  that  infective  diseases 
are  due.  In  some  cases  the  parasitic  habit  is  so  firmly  ingrained 
that  the  bacterium  cannot  flourish  except  in  living  tissues  :  such 
are  called  "  strict  "  or  "  obligate  "  parasites.  Some  habitual 
parasites  can  manage  to  exist  outside  the  body  under  specially 
favourable   conditions :     these   are   called   "  facultative   sapro- 
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pliytes."     Other  bacteria,  again,  are  habitual  saprophytes,  but  at 
times  contrive  to  subsist  in  living  tissues  :    these  are  termed 
"  facultative  parasites."     The  threat  majority  of  known  bacteria 
cannot  exist  at  all  in  livin<i  tissues  and  are ''  obligate  saprophytes." 

The  manner  in  which  different  infective  diseases  spread  \s 
largely  dependent  u})on  the  mode  of  life  of  the  microbe  concerned 
and  upon  its  power  of  resistance  outside  the  body.  The  latter 
property  varies  greatly  ;  some  bacteria,  such  as  the  gonococcus, 
cannot  withstand  desiccation  and  perish  speedily.  Others  can 
withstand  drying  for  many  weeks,  or,  in  the  case  of  spores,  for 
many  years.  A  disease  such  as  gonorrhcea,  due  to  an  obligate 
parasite  easily  destroyed  apart  from  the  human  body,  can  spread 
only  by  such  direct  infection  as  is  implied  by  close  personal  con- 
tact. The  tubercle  bacillus  is  also  a  fairly  strict  parasite,  but  it 
can  withstand  drying  for  many  weeks  :  tubercle,  therefore, 
spreads  not  only  by  direct  but  also  by  indirect  infection,  e.g.,  by 
inhaled  dust  particles  or  in  food.  Tubercle  also  affects  animals 
other  than  man,  a  circumstance  which  increases  the  chances  of 
human  infection.  The  highly  resistant  spores  of  the  anthrax 
bacillus  enable  infection  to  be  transmitted  from  one  end  of  the 
world  to  the  other  ;  most  of  the  cases  of  human  anthrax  in  this 
country  arise  from  imported  hides,  wool,  or  horsehair.  Final'y, 
if  the  microbe  in  question  is  a  facultative  saprophyte,  the  disease 
to  w^hich  it  gives  rise  may  spread  widely  throughout  a  district 
by  the  agency,  for  example,  of  polluted  water,  as  in  the  case  of 
typhoid  fever  or  cholera. 

Temperature  exerts  an  important  influence  upon  the  life  and 
growth  of  bacteria.  Most  of  the  non-pathogenic  sorts  grow  best 
at  about  the  summer  temperature  of  the  air,  say  20°  C,  and  a 
large  number  of  them  cannot  grow  at  all  at  the  temperature  of 
the  human  body.  Nevertheless  many  non-pathogenic  forms 
which  have  adapted  themselves  to  a  saprophytic  existence  in  the 
animal  body,  e.g.,  in  the  intestine,  grow  best  at  37°  C.  All  truly 
parasitic  bacteria  grow  best  at  this  temperature,  and  many  cannot 
grow  at  all  at  the  ordinary  temperature  of  the  air.  Bacteria  are 
killed  by  heat ;  non-sporing  forms  are  mostly  destroyed  in  ten 
minutes  by  a  temperature  of  about  00°  C,  while  spores  may  A\dth- 
stand  100°  C.  for  ten  minutes,  or  in  some  cases  half  an  hour.  In 
the  dried  condition  even  higher  temperatures  are  requisite. 
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Light  is  iniinical  to  bacteria  ;   they  grow  best  in  the  dark,  and 
direct  sunhght  kills  them  in  a  short  time. 

Various  chemical  poisons  are  employed  to  destroy  bacteria.  The 
problem  of  chemical  disinfection  is  outside  the  scope  of  this  work, 
for  it  involves  considerations  of  the  most  complex  character.  It 
must  suffice  here  to  say  that,  in  the  absence  of  any  chemical  con- 
ditions to  hinder  their  action,  such  solutions  as  1  part  in  20  of 
carboHc  acid  and  1  part  in  1000  of  perchloride  of  mercury  destroy 
non-sporing  bacteria  in  less  than  a  minute.  Spores,  on  the  con- 
trary, are  most  difficult  to  destroy  ;  1  part  in  20  of  carbohc  acid 
may  fail  to  kill  them  even  after  weeks,  but  1  part  in  1000  of  per- 
chloride of  mercury  kills  them  in  a  few  hours  to  a  few  days. 

The  Production  of  Disease  by  Bacteria. 

Occasionally  ilhiess  is  produced  by  poisons  which  have  been 
formed  by  bacteria  outside  the  body,  as  in  ptomaine-poisoning. 
Poisons  may  also  be  formed  by  bacteria  growing  saprophytically 
in  wound  secretions,  or  in  portions  of  dead  tissue  ;  the  absorption 
of  such  poisons  leads  to  the  condition  of  "  saprgemia,"  presently 
to  be  mentioned.  But  the  commonest  and  most  serious  way  in 
which  bacteria  produce  disease  is  by  the  invasion  of  the  living 
tissues  or  blood.  Here,  too,  it  is  a  question  of  the  formation  of 
poisons,  the  more  serious  because  they  are  formed  \\'ithin  the 
living  body  itself. 

The  nature  of  the  poisons  formed  by  bacteria  is  still  obscure.  In 
most  cases  they  elude  chemical  analysis  and  are  recognisable  only 
by  their  physiological  effect.  They  are  spoken  of  somewhat 
vaguely  as  toxins.  Nevertheless  experiment  allows  something  to 
be  inferred  about  them  :  they  clearly  fall  into  two  groups.  A  few 
bacteria  form  soluble  poisons  which  pass  out  freely  into  the 
medium  in  which  the  organisms  are  growing,  and  can  be  separated 
by  filtration  through  porcelain  ;  this  is  the  case  with  the  bacilli  of 
tetanus  and  of  diphtheria.  But  in  most  cases  the  poison  seems 
inseparable  from  the  protoplasm  of  the  bacillus  itself  :  the  filtered 
culture  is  practically  non-toxic.  Hence  arises  the  distinction 
between  "  extracellular  "  and  "  intracellular  ''  toxins.  The  effects 
of  the  latter  may  be  produced  even  by  the  dead  bodies  of  bacteria. 

The  term  infection  implies  the  access  of  some  micro-organism  to 
the  body  and  its  multiplication  therein.  In  order  that  a  bacterium 
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should  be  able  to  iiifoct  the  Imiiiaii  body  it  must  be  able  to  grow 
at  the  body  temperature  and  to  derive  its  sustenance  from  living 
tissues  :  it  is  also  of  great  assistance  to  it  to  b(^  able  to  form  ])oisoiis 
inimical  to  its  host.  The  power  of  spreading  widely  throughout 
the  body  when  once  ingress  has  been  effected  varies  considerably 
in  diiferent  bacteria.  In  some  cases  the  microbe  remains  localised 
near  the  seat  of  primary  infection  :  it  shows  no  disposition  to 
spread,  but  produces  its  harmful  effects  by  the  local  production 
of  poisons,  which  are  absorbed.  This  is  the  case  in  tetamis.  Other 
bacteria  evince  a  notable  tendency  to  spread  by  the  lymphatics  : 
thus  from  a  wound  of  the  hand  to  which  streptococci  have  gained 
access  a  general  lymphangitis  of  the  arm  may  ensue,  with  suppu- 
ration in  the  cubital  or  axillary  lymphatic  glands.  8till  more 
serious  are  the  cases  in  which  the  invading  bacteria  reach  the  blood 
stream  and  set  up  a  general  septica}mia.  This  matter  will  be  more 
fully  discussed  in  an  ensuing  chapter.  Infection  may  thus  be  local 
or  general,  but  it  may  be  noted  that  an  infection  often  remains 
localised  on  account  of  the  efficiency  of  the  defensive  mechanisms 
brought  into  play  by  the  body — e.g.,  in  inflanmiation.  Should 
these  fail  in  their  aim  the  infection  may  become  a  general  one  : 
thus  cutaneous  anthrax  is  primarily  a  local  infection  and  may 
remain  so.  The  anthrax  pustule  is  the  expression  of  the  local 
resistance  against  infection  ;  but  this  local  resistance  may  break 
down  and  the  patient  die  of  a  general  anthrax  septicseraia. 

The  defensive  mechanisms  of  the  body  against  infecting 
microbes  form  a  subject  of  great  importance,  but  one  of  such 
extreme  difficulty  and  complexity  that  allusion  can  here  be  made 
to  some  of  its  leading  features  only.  The  known  defensive  mecha- 
nisms of  the  body  fall  under  two  distinct  headings.  Bacteria  may 
be  mechanically  ingested  and  destroyed  by  the  activity  of  leu- 
cocytes and  to  a  lesser  extent  of  other  tissue  cells,  such  as  endo- 
thelium. In  addition  to  this  intracellular  destruction,  bacteria 
may  be  broken  up  and  exterminated  by  purely  chemical  means, 
without  the  direct  intervention  of  cells.  The  body  possesses,  or 
may  acquire,  the  power  of  breaking  up  any  foreign  protoplasm 
introduced  into  it,  including  bacteria.  Further  it  may  acquire  the 
power  of  producing  chemical  substances  which  antagonise  the 
poisons  produced  bv  bacteria  without  affecting  the  bacteiia 
themselves. 
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The  intracellular  destruction  of  micro-organisms  is  known  as 
phagocytosis.  The  main  phagocytes  are  the  polynuclear  leuco- 
cytes :  these  are  of  chief  importance  because  from  their  mobihty 
they  can  be  marshalled  in  requisite  numbers  at  any  point 
threatened  by  bacterial  invasion.  Such  a  massing  of  leucocytes  at 
threatened  points  is  the  central  feature  of  acute  inflammation. 
Other  phagocytic  cells  exist  amongst  the  fixed  tissue  elements  and 
are  available  for  local  defence.  There  is  evidence,  however,  that 
even  the  intracellular  destruction  of  bacteria  is  conditioned  by 
chemical  substances  in  the  surrounding  body  fluids — the  opsonins 
of  Wright — and  cannot  take  place  in  the  absence  of  these. 

The  extracellular  destruction  of  bacteria  is  due  to  what  is 
known  as  "  cytolytic  "  action.  The  body  can  produce  complex 
ferment-like  substances  capable  of  destroying  almost  any  foreign 
cell.  Such  substances  may  be  naturally  present  or  may  only  be 
formed  under  the  stimulus  of  necessity.  Different  names  are 
applied  to  them,  according  to  the  foreign  cells  upon  which  they 
act  :  those  which  disintegrate  red  blood  corpuscles  are  called 
haemolysins,  those  which  destroy  bacteria,  bacteriolysins.  There 
is  evidence  that  these  substances  consist  of  two  elements — a 
ferment-hke  substance  known  as  "  complement,"  easily  destroyed 
by  heat  and  naturally  present  in  the  blood,  and  an  intermediating 
body,  which  permits  of  chemical  attack  by  the  ferment  on  the 
foreign  protoplasm.  The  latter  is  less  easily  destroyed  by  heat, 
and  may  not  be  naturally  present  in  the  blood,  though  readily 
evoked  on  suitable  stimulation  :  it  is  the  "  immune-body  "  or 
"  amboceptor  "  of  Ehrlich. 

The  chemical  substances  which  neutralise  bacterial  toxins  are 
of  simpler  nature  and  are  known  as  antitoxins.  They  seem  to 
combine  with  and  neutrahse  the  toxins  :  in  some  cases  they  may 
be  naturally  present,  but  are  for  the  most  part  evoked  only  in 
presence  of  the  corresponding  toxin. 

Susceptibility  and  immunity,  in  the  case  of  any  given  infection, 
depend  upon  the  absence  or  presence  of  these  varied  factors  in 
defence,  and  may  be  natural  or  acquired.  Further,  the  chemical 
properties  upon  which  immunity  depends  may  be  conveyed  to  a 
susceptible  animal  or  man  by  the  injection  of  serum  from  an 
immune  animal,  the  process  conferring  what  is  known  as  passive 
immunity.     The  serum  treatment  of  disease  depends  upon  this 
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fact.  The  passive  inmmiuty  conferred  l)v  serum  treatment  must 
be  sharply  contrasted  with  the  active  immunity  which  it  is  the 
aim  of  vaccine  treatment  to  produce.  'J  lie  essence  of  this  is  that 
the  body  is  stinmlated  by  the  vaccine,  or  "  antigen,"  to  produce 
its  own  antibodies.  In  no  case  is  anything  definite  known  of  the 
chemical  nature  of  these  defensive  substances,  though  various 
important  facts  have  been  inferred  as  to  their  constitution.  We 
know  them  only  from  their  observed  effects.  It  is  clear  that 
they  are  to  a  marked  degree  "  specific  " — i.e.,  a  separate  defensive 
body  is  required  for  each  bacterial  species  or  toxin. 

The  Distribution  of  Bacteria  in  Nature. 

Bacteria  of  one  sort  or  another  are  almost  universally  distri- 
buted in  nature,  growing  wherever  moisture  and  suitable  nourish- 
ment are  found.  But  the  sorts  which  are  harmful  to  man  are 
chiefly  associated  with  the  animal  body.  Even  those  met  with 
in  the  air,  and  in  dust,  soil,  or  water,  have  to  a  large  extent  an 
animal  origin. 

In  the  air  bacteria  cannot  grow  :  they  are  only  mechanically 
carried  along  wnth  dust  particles.  Few  pathogenic  species  have 
been  demonstrated  in  air,  and  these  are  almost  certainly  of  animal 
origin.  Air  is  contaminated  by  harmful  bacteria  in  two  chief 
ways.  Dried  fsecal  material,  chiefly  horse-dung,  forms  a  con- 
siderable element  in  the  dust  of  roads  and  streets.  Intestinal 
bacteria  may  thus  be  conveyed  by  air,  but  the  great  majority  of 
them  are  harmless.  The  second  way  is  by  what  is  called  "  droplet 
contamination "  from  the  mouth,  chiefly  operative  in  more 
restricted  areas,  such  as  rooms.  Whenever  a  person  coughs, 
sneezes,  or  talks  loudly,  minute  particles  of  saliva  are  projected 
into  the  air,  either  visibly  or  invisibly.  It  has  been  proved  by 
direct  experiment  that  such  particles  may  be  conveyed  for  20  feet 
or  more  in  loud  speaking,  and  that  air  currents  may  transmit  the 
mouth  bacteria  over  the  whole  of  a  very  large  room.  The  mouth 
bacteria  in  health  are  relatively  harmless,  but  in  many  diseases 
the  buccal  secretions  contain  the  infecting  germ — e  g.,  in  tubercle, 
influenza,  and  diphtheria.  There  is  no  doubt  that  disease  may 
be  thus  transmitted,  at  least  within  the  confined  space  of  a  room. 
Most  of  the  bacteria  of  soil  have  no  connection  with  disease. 
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But  there  are  some  which  are  pathogenic  for  man,  notably  certain 
anaerobic  bacilh — viz.,  those  of  tetanus  and  malignant  oedema, 
which  cause  diseases  of  surgical  importance.  Even  here  it  is  not 
imlikely  that  the  bacteria  are  of  animal  origin,  for  the  spores  of 
these  anaerobes  are  chiefly  present  in  cultivated  and  manured  soil. 
The  bacteria  of  water  are  for  the  most  part  harmless  species, 
incapable  of  growing  at  the  temperature  of  the  human  body. 
Where  water  has  served  as  the  channel  by  which  disease  has  been 
communicated,  it  seems  always  due  to  its  contamination  with 
material  from  human  sources.  Cholera  and  typhoid  fever  may 
thus  be  conveyed. 

But  it  is  to  the  bacteria  of  the  animal  body  itself  that  chief 
surgical  interest  attaches.     These  are  naturally  species  capable  of 
growing  at  the  body  temperature,  and  even  the  healthy  body 
harbours   them  in  incredible  numbers   on   the   cutaneous   and 
mucous  surfaces.     They  exist  as  saprophytes,  subsisting  on  the 
dead  organic  matter  which  coats  these  surfaces,  or  fills  the  intes- 
tine.   It  has  been  shown  by  Gordon  that  bacteria  are  normally 
present  in  the  mouth  secretions  to  the  number  of  from  10  to  100 
million  per  c.c,  and  Houston  has  found  them  in  normal  faeces 
to  the  number  of  over  100  million  per  gramme.     The  surgical 
importance  of  this  lies  in  the  fact  that  many  of  these  bacteria  are 
potential  parasites,  capable  of  causing  serious  infections  should 
they  gain  access  to  the  deeper  tissues  or  should  the  natural  resist- 
ance of  the  body  from  any  cause  be  lowered.    The  commonest 
of  all  skin-bacteria  are  staphylococci — most  of  them,  indeed,  but 
not  all,  of  feeble  virulence.     The  pneumococcus  is  not  uncommon 
in  the  secretions  of  the  respiratory  tract,  and  streptococci,  gene- 
rally, but  not  always,  of  harmless  type,  are  actually  by  far  the 
most  abundant  organisms  in  the  saliva  and  faices.    Scarcely  less 
abundant  in  the  intestine  is  Bacillus  coli  comiinmis,  which  has 
important  relations  with  certain   pathological   piocesses.     The 
surgical  lesson  taught  by  all  these  facts  is  that  the  normal  human 
body  habitually  carries,  in  or  upon  it,  the  agents  responsible  for 
its  commonest  and  most  important  infections.     These  are  in  truth 
of   far   greater   surgical   importance   than   the   rarer   infections 
arising  from  extraneous  sources.     Modern  aseptic  surgery  laigely 
owes  its  success  to  the  recognition  of  this  principle. 


CHAPTER  IV. 

INFLAMMATION. 

A  GOOD  definition  of  inflanunation  is  that  jj;iven  by  Burdoii 
Sanderson,  who  describes  it  brief!}'  as  "  the  succession  of  changes 
which  occurs  in  a  Hving  tissue  when  it  is  injured,  provided  that 
the  injury  is  not  of  such  a  degree  as  at  once  to  destroy  its  structure 
and  vitahty." 

This  definition  is  good  because  it  expresses  the  idea  that  inflam- 
mation is  a  response  to  injury.  It  is  now  well  recognised  that 
the  process  is  in  itself  a  beneficial  reaction  having  as  its  aim  the 
arrest  of  the  injurious  agency  and  the  repair  of  the  damage  caused. 
Inflammation  is  a  process  to  which  many  different  factors  contri- 
bute, but  its  cardinal  features  are  much  the  same  in  every  case. 

Changes  in  the  Blood-vessels  and  the 
Circulation. 

It  is  in  the  blood-vessels  and  their  contained  blood  that  the 
earliest  of  the  changes  which  occur  in  inflammation  are  to  be 
found.  The  first  effect  of  any  injury  is  a  dilatation  of  the  vessels 
— arteries,  veins,  and  capillaries — a  condition  which  is  first 
noticeable  and  most  marked  in  the  arteries.  The  immediate 
result  of  this  alteration  in  the  calibre  of  the  vessels  is  an  increased 
supply  of  blood  to  the  tissues,  and  at  firs£~an  increase  in  the 
rapidity  of  the  blood-stream.  To  this  increased  afflux  the  name 
determination  of  blood  has  been  applied. 

After  a  variable  time,  the  rapidity  of  the  blood-stream  dimi- 
nishes, the  retardation  sometimes  taking  place  very  suddenly, 
and  being  first  seen  in  the  veins.  As  an  immediate  result,  the 
current  in  the  capillaries,  and  then  in  the  arteries,  becomes  in  turn 
slower,  and  pulsation  is  plainly  visible  in  the  smallest  arterioles. 
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If  attention  is  paid  to  the  behaviour  of  the  blood-cells  them- 
selves, it  will  be  seen  that,  during  the  stage  of  "  determination  of 
blood  "  the  red  blood-cells  in  the  veins  are  swept  along  in  the 
middle  of  the  stream,  in  what  is  named  the  "axial  current."  The 
white  cells  float  on  the  outer  side  of  the  mid-stream  near  the 
vessel-wall.  When  the  blood-current  becomes  slowed,  the  white 
cells  exhibit  a  marked  tendency  to  adhere  to  the  walls  of  the  veins, 
and  on  account  of  this  stickiness  they  gradually  accumulate 
immediately  inside  the  vessel.  And  not  only  do  they  tend  to 
adhere  to  the  vein- wall,  but  they  also  adhere  to  one  another,  and 
thus  the  vessel  becomes  lined  by  layers  of  leucocytes,  which 
constantly  gather  fresh  companions  from  the  passing  blood. 

In  this  way  the  lumen  of  the  vessel  is  narrowed,  but  at  first  the 
axial  current  sweeps  by  with  unabated  velocity.  Gradually, 
however,  this  velocity  is  diminished,  for  the  red  blood-cells  cohere 
and  form  rouleaux,  and  thus  pass  less  readily  through  the  smallest 
vessels.  Finally,  in  the  most  severe  cases,  complete  stoppage,  or 
stasis,  may  ensue,  and  the  smallest  veins  and  arterioles  are  seen 
to  be  filled  with  blood  in  which  no  movement  takes  place.  If 
stasis  persists,  the  nutrition  of  the  vessel-wall  is  cut  off,  and  it 
dies,  with  the  result  that  its  contained  blood  coagulates.  In  this 
case  the  surrounding  tissues  perish  likewise. 

Exudation. 

In  any  inflamed  area  the  contents  of  the  blood-vessels  exude  in 
greater  quantities  than  in  the  natural  state.  It  must  be  remem- 
bered that,  in  the  ordinary  processes  of  nutrition  of  a  healthy 
tissue,  the  parts  around  the  vessels  receive  their  supplies  of  new 
material  from,  and  yield  up  their  waste  products  to,  the  fluid 
which  is  constantly  traversing  them  after  passing  out  of  the 
smaller  veins  and  capillaries.  But  in  an  inflamed  area  there  is 
not  only  an  increase  in  the  amount  of  the  exudation ;  there  is 
also  an  alteration  in  its  composition. 

In  the  earlier  stages  of  inflammation,  and  in  all  inflammations 
of  slight  intensity,  there  is  merely  an  increase  in  the  exudation  of 
serum,  a  so-called  serous  exudaiion,  in  consequence  of  which  the 
tissues  become  more  succulent  and  (jedematous,  but  are  otherwise 
unaltered.  The  fluid,  if  drawn  off,  is  found  to  be  almost  pure 
blood-serum,  containing  very  few  leucocytes,  and  no  coagulable 
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inatcrial.  Tlic  hcst  example  of  a  simple  serous  exudation  is 
aiTorded  by  a  blister.  In  the  early  stage  of  all  inflammations,  the 
greater  part  of  the  exuded  serum  is  removed  from  the  inflamed 
area  by  the  lymphatics,  and  experiments  have  shown  that  the 
flow  in  the  lymphatic  channels  is  thus  greatly  increased. 

As  the  inflammation  progresses  and  becomes  more  intense,  so 
the  character  of  the  exuded  fluid  becomes  altered.  Instead  of 
being  watery  or  serous,  it  is  coagulable  and  turbid,  and  to  fluid 
such  as  this  the  name  of  plastic  exudation  is  a])plicd.  It  differs 
from  the  serous  exudation  in  that  it  contains  the  fibrin-forming 
elements  of  the  blood  as  well  as  numerous  leucocytes.  If  draAvn 
off,  it  is  found  to  form  a  firm  white  clot,  and  in  the  tissues  also  it 
coagulates.  Fluid  such  as  this  is  often  called  "  lymph,"  and  may 
be  seen  to  perfection  in  cases  of  plastic  iritis,  forming  yellowish 
white  beads  or  drops  in  the  anterior  chamber  and  on  the  surface 
of  the  iris.  On  account  of  its  coagulability  its  flow  through  the 
lymphatics  is  impeded,  and  after  a  time  it  clots  in  and  occludes 
the  lymphatic  channels.  As  an  immediate  result  the  tissues 
which  these  channels  should  drain  become  swollen  with  retained 
fluid,  and,  in  consequence  of  the  coagulation  of  the  exudation, 
they  become  "  indurated  "  and  "  brawny  "  in  a  manner  which  is 
typical  of  plastic  inflammation,  and  is  the  common  accompaniment 
of  many  deeply  seated  suppurations. 

Diapedesis. — Even  in  the  earlier  stages  of  an  acute  inflamma- 
tion, and  also  in  inflammations  of  but  shght  intensity,  the  white 
blood-corpuscles  escape  from  the  smaller  veins.  The  more 
advanced  the  inflammation,  and  the  greater  its  intensity,  within 
certain  limits,  the  greater  are  the  numbers  in  which  they  escape. 

If  a  small  vessel  be  watched,  it  will  be  seen  that  soon  after  the 
slackening  of  the  blood-current,  and  the  adhesion  of  the  white 
blood-cells  to  the  vessel- wall,  the  contour  of  the  vein  is  bulged  at 
one  or  more  spots.  These  localised  projectPons  gradually  increase, 
and  form  rounded  or  button-like  prominences  on  the  outside  of 
the  vein.  Soon  they  become  further  separated  from  the  vessel, 
and  appear  to  be  attached  to  it  by  a  stalk.  Finally,  this  stalk 
gives  way,  and  it  is  now  seen  that  a  leucocyte  has  slowly  worked 
its  way  through  the  vein  and  is  free  in  the  surrounding  tissue. 
In  this  manner  varying  numbers  of  white  blood-cells  escape  from 
the  vessel,  together  with  some  of  the  fluid  constituents  of  the  blood. 
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The  diapedesis  of  leucocytes  is  always  first  noticed  in  the  veins, 
and  then  in  the  capillaries  and  the  smallest  arterioles.  In  very 
acute  inflammations  the  red  blood-cells  as  well  as  the  white  escape 
from  the  vessels,  and  sometimes  in  such  numbers  that  the  tissue 
may  appear  to  be  infiltrated  with  blood. 

It  will  thus  be  seen  that  in  inflammation  any  or  all  of  the 
various  constituents  of  the  blood  may  escape.  In  shght  inflam- 
mations, and  in  the  earliest  stages  of  the  acute  forms,  only  the 
serum,  exudes,  but  as  the  inflammatory  process  progresses  the 
fibrin-forming  elements,  the  white  blood-cells,  and  finally  the  red 
blood-cells,  pass  into  the  surrounding  tissues. 

In  some  cases  of  inflammation  diapedesis  is  absent  and  no 
leucocytes  appear  at  the  seat  of  lesion.  Recently  the  term 
"  chemiotaxis  "  has  been  applied  to  the  phenomenon  of  diapedesis 
or  its  absence.  It  is  assumed  that  certain  irritating  substances 
attract  the  leucocytes,  while  others  repel  them  ;  so  that  in  the 
one  case  we  have  a  chemical  attraction  or  positive  chemiotaxis, 
in  the  other  a  chemical  repulsion  of  leucocytes  or  negative 
chemiotaxis.  The  terms  are  convenient,  but  it  must  be  borne 
in  mind  that  they  are  merely  names  for  observed  phenomena  : 
they  do  not  explain  their  cause. 

Changes  in  the  Inflamed  Tissues. 

There  is  one  change  which  is  common  to  all  inflamed  tissues, 
and  that  is  softening.  If  a  piece  of  connective  tissue  in  a  state 
of  inflammation  be  examined  under  the  microscope,  it  will  be 
seen  that  the  fibres  are  swollen,  and  their  outlines  blurred  and 
indistinct.  Separating  the  bundles  of  fibrous  tissue  and  the 
individual  fibres  are  numerous  leucocytes,  which  are  here  and 
there  collected  into  masses  and  render  all  other  objects  indistinct. 
It  is  probable  that  the  softening  of  the  tissues  is  due  in  part  to 
absorption  by  them  of  the  increased  fluid  exudation  in  which 
they  are  soaked,  and  also  to  the  destructive  or  digestive  action  of 
the  leucocytes,  for  in  many  acute  inflammations  the  tissues 
undergo  molecular  death.  Amidst  the  swollen  and  blurred 
structures,  numerous  capillaries  are  seen.  In  a  recent  acute 
inflammation  these  are  simply  old  channels  which  have  become 
dilated  and  more  distinct  than  natural  ;   in  the  later  stages  and 
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ill  chronic  iiiflainination  they  may  be  in  part  of  new  formation. 
All  such  newly  formed  channels  originate  from  the  pre-existing 
capillaries  of  the  part.  Their  formation  is  described  as  follows  : — 
One  of  the  cells  forming  the  boundary  wall  of  a  capillary  throws 
out  a  protoplasmic  process.  This  joins  a  similar  process  from 
another  capillary,  and  the  two  vessels  are  thus  united  by  a  band 
of  protoplasm,  which,  although  at  first  solid,  is  subsequently 
hollowed  out  and  permits  the  transit  of  blood. 

The  origin  of  the  cells  which  are  found  in  the  inflamed  tissues 
is  a  matter  about  which  there  has  been  much  dispute,  but  may 
now  be  considered  settled.  They  originate  from  two  sources  : 
(1)  The  leucocytes,  whose  diapedesis  has  already  been  described. 
These  increase  in  number  by  the  escape  of  fresh  corpuscles  from 
the  vessels  of  the  inflamed  area,  and  also  by  karyokinesis  and 
fission  ;  (2)  The  connective-tissue  cells,  which  soon  begin  to 
appear  at  the  seat  of  lesion.  The  fixed  connective-tissue  cells 
increase  in  size  and  multiply  in  number  both  by  direct  and 
indirect  cell  division.  The  wandering  cells  migrate  to  the  area  of 
inflammation  and  also  multiply  in  situ.  The  leucocytes  are 
present  in  such  numbers  as  to  obscure  the  other  cells,  and  they 
constitute  the  so-called  "  round-cell  infiltration  "  ;  but  at  the 
periphery  of  an  inflamed  area,  and  as  the  leucocytes  disappear, 
the  presence  of  the  connective-tissue  cells  becomes  evident,  so 
that  Cohnheim's  view,  that  all  the  cells  found  in  inflamed  tissues 
are  derived  from  the  blood,  must  be  given  up.  In  recent  acute 
inflammations  the  cells  which  crowd  the  tissues  are  clearly  for  the 
most  part  polynuclear  leucocytes.  In  chronic  inflammation  it- is 
equally  evident  that  this  is  not  the  case  :  here  the  cells  are 
mononuclear  and  closely  resemble  the  lymphocytes  of  the  blood. 
It  is  not  yet  clear  whether  they  are  truly  derived  by  emigration 
from  the  blood-vessels,  or  from  the  local  proliferation  of  tiny 
islets  of  lymphoid  tissue,  as  Eibbert  maintains.  The  larger 
"  plasma-cells  "  of  Unna,  also  found  in  chronic  inflammation,  are 
of  equally  micertain  origin. 

In  non-vascular  tissue,  such  as  the  cornea,  it  has  been  shown 
that  the  cells  found  in  its  substance  when  it  is  inflamed  are 
mostly  due  to  an  infiltration  of  leucocytes  from  the  surrounding 
parts,  and  to  a  very  slight  extent  only  to  the  multiplication  of 
the  corneal  corpuscles.     Everywhere  the  round-cell  infiltration  is 
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chiefly  made  up  of  white  corpuscles,  and  the  connective-tissue 
cells  undergo  proliferative  changes,  and  keep  themselves  in 
readiness  for  the  later  stages  of  inflammation  and  the  regeneration 
of  injured  structures. 

Explanation  of  the  Changes  which  occur  in 
Inflammation. 

The  dilatation  of  the  vessels  and  the  increased  afflux  of  blood 
which  mark  the  earliest  stage  of  the  inflammatory  process  are  due 
to  the  direct  effect  of  the  injury  upon  the  vessels  themselves. 
This  dilatation  is  not  a  reflex  change  due  to  irritation  of  afferent 
nerve-fibres,  for  it  can  be  caused  by  injury  after  the  section  of 
all  nerves  connected  with  the  damaged  part.  It  is  due  to  an 
alteration  in  the  tone  of  the  muscular  walls,  and  the  injury  acts 
either  directly  upon  the  muscle  itself,  or  else  upon  the  nerve 
filaments  which  it  contains. 

The  retardation  and  ultimate  stasis  of  the  blood-stream  are 
the  consequences  of  changes  in  the  capillary  blood-pressure  and  in 
the  vessel- wall  whereby  the  relations  between  the  blood  and  the 
v^essel  become  altered.  As  a  result,  there  is  an  increased  resist- 
ance to  the  passage  of  blood  through  the  vessel,  a  tendency  to 
adhesion  of  the  white  blood-cells  to  the  vessel- walls,  and  transit 
of  greater  numbers  of  them  into  the  surrounding  parts. 

That  these  phenomena  are  due  to  changes  in  the  vessel,  and 
not  to  an  alteration  of  the  blood  in  the  inflamed  area  is  thus 
proved  : — If  the  ear  of  a  rabbit  be  deprived  of  blood  for  twenty- 
four  hours,  and  the  circulation  then  restored,  it  is  found  that,  in 
consequence  of  the  cutting-off  of  the  blood-supply,  the  walls  of 
the  smaller  vessels  have  become  so  much  altered  that  all  the 
phenomena  of  inflammation  ensue,  including  dilatation  of  the 
arterioles  and  capillaries,  followed  by  stasis  and  exudation.  On 
the  other  hand,  if,  when  stasis  has  commenced  in  an  inflamed 
tissue,  the  engorged  vessels  are  mechanically  emptied  of  their 
contents,  the  white  blood-cells  which  adhered  to  their  walls 
traverse  the  rest  of  the  circulation  in  a  natural  manner,  and  the 
rouleaux  of  red  blood-cells  break  up,  whilst,  at  the  same  time,  if 
fresh  blood  be  allowed  to  enter  the  inflamed  area,  stasis  again 
Dccurs. 
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The  exudation  of  fluid  which  accompanies  iuflaininatioii  is  due 
to  several  factors.  The  endothelial  lining  of  the  vessels  becomes 
aflfected  by  the  injury,  and  idh)ws  the  exudation  to  fdter  throu<:li, 
but  at  the  same  time  there  must  be  some  cliange  in  the  capillary 
pressure,  and  also  chemical  changes  in  the  tissues,  to  favour  the 
osmotic  current  from  the  capillaries.  It  is  assumed  by  .some  that 
the  endothelium  of  the  vessels  is  an  actively  secreting  membrane, 
and  that  certain  chemical  or  irritating  substances  act  as  local  or 
general  lymphagogues,  so  that  an  increased  exudation  would 
appear  quite  apart  from  other  physical  causes. 

It  is  thus  evident  that  the  chief  phenomena  of  inflammation 
are  due  to  the  effect  of  the  original  injury  upon  the  vessel- wall, 
and  upon  the  endothelium  of  the  capillaries. 

In  all  acute  inflammations,  however,  there  is  another,  and  from 
a  surgical  point  of  view  a  niost  important,  factor  in  the  retarda- 
tion of  the  circulation  in  an  inflamed  part.  This  is  the  tension 
caused  by  the  exudation.  The  more  fluid  that  escapes  from  the 
vessels,  and  the  greater  the  rapidity  with  which  it  exudes,  the 
greater  will  be  the  pressure  on  all  the  more  yielding  structures 
around.  Further,  the  more  resisting  the  tissues,  and  the  less 
capable  they  are  of  swelling  so  as  to  make  room  for  the  exudec 
material,  the  greater  will  be  the  tension.  As  a  consequence,  th( 
flow  of  blood  in  the  vessels  may  be  seriously  retarded,  and  in  some 
cases  the  retardation  may  be  sufficiently  extensive  to  cause  th( 
death  of  the  surrounding  parts.  This  is  known  as  "  sloughing  ' 
or  "  necrosis." 

The  Clinical  Signs  of  Inflammation 

are  swelling,  heat,  redness,  and  pain.  Their  occurrence  may  b* 
briefly  explained  by  reference  to  the  pathological  changes  alreadj 
described. 

The  swelling  is  the  direct  result  of  the  increase  of  fluid  in  th( 
part.  The  fulness  of  the  vessels  alone  would  account  for  par 
of  the  swelhng,  but  most  of  the  latter  is  due  to  the  exudation  o 
fluid  from  the  vessels. 

The  heat  and  redness  are  alike  due  to  the  increased  vascularity 
of  the  inflamed  area,  and  to  the  consequent  transit  of  a  large 
quantity  of  blood  than  is  natural.     The  increase  of  heat  is  alway 
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relative.  The  inflamed  part  is  hotter  than  the  corresponding 
portion  of  the  body  on  the  opposite  side,  but  is  never  hotter  than 
the  blood  itself,  or  than  the  mouth  or  the  rectum.  It  is  true 
that  the  local  temperature  may  be  raised  to  1C0°  or  101°,  or  higher, 
but  when  such  is  found  to  be  the  case,  it  will  be  found  also  that 
the  general  body-temperature  is  raised  to  a  point  at  least  as  high. 
Pain  is  due  to  pressure  on,  and  stretching  of,  the  peripheral 
nerves.  It  is  always  in  direct  proportion  to  the  tension  in  the 
inflamed  structures.  Thus,  in  a  part  which  can  easily  swell — 
e.g.,  in  the  loose  cellular  tissue  of  the  scrotum  or  of  the  eyelids 
— there  is  but  little  pain  ;  but  when  inflammatory  exudation 
occurs  beneath  tense  structures,  such  as  tendon  sheaths,  tight 
fasciae,  periosteum,  &c.,  pain  is  always  very  intense. 

Terminations  of  Inflammation. 

The  inflammatory  process  may  at  any  stage  undergo  resolution. 
The  extent  to  which  it  will  progress  depends,  as  will  presently 
be  shown,  upon  the  nature  of  the  injury,  and  the  presence  of 
decomposing  material  or  of  persistent  irritation. 

If  resolution  occur  early,  the  hypersemia  may  pass  away  even 
before  stasis  is  reached  ;  if  later,  the  stasis  may  be  broken  up, 
the  vessel  may  return  to  its  natural  condition,  and  the  blood- 
stream may  again  resume  its  natural  flow.  If  serum  has  been 
exuded  into  the  tissue,  it  may  again  be  absorbed  by  the  lym- 
phatics. If  fibrin  has  been  formed,  it  may  be  disintegrated  and 
removed  by  leucocytes. 

The  leucocytes  themselves  frequently  disappear,  but  in  other 
cases  they  remain  in  the  tissue,  and  in  yet  others,  to  be  alluded 
to  immediately,  they  may  collect  in  sufficient  quantities  to  form 
pus. 

If  the  living  leucocytes  remain  in  the  tissue,  they  do  not  remain 
inactive.  They  assist  in  the  process  of  resolution,  clearing 
away  noxious  and  necrosed  substances,  or  they  degenerate.  The 
majority  of  leucocytes  possess  the  power  of  ingesting  and  digest- 
ing or  destroying  matter  with  which  they  come  in  conflicting 
contact,  and,  since  in  most  forms  of  inflammation  as  met  with 
in  surgical  practice,  pathogenic  micro-organisms  are  found, 
white  blood  corpuscles  containing  bacteria  will  be  seen  almost 
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invariahlv.  'l\\o  oif^aiusms  are  absorbed  by  them,  aiul  tlius  the 
cause  of  inflaiinnatiou  is  removed.  The  process  has  been  already 
alluded  to  as  phagocytosis.  The  leucocytes  are  assivSted  in  their 
work  as  scavengers  by  other  wandering  cells,  which  are  always 
found  in  the  connective-tissue,  and  also  by  the  fixed  connective- 
tissue  cells  themselves.  It  seems,  however,  that  the  leucocytes 
act  also  chemically,  destroying  or  jieutralising  the  irritant  without 
being  able  to  ingest  it ;  as,  for  example,  when  tlie  irritant  is  a 
chemical  substance  in  solution  (see  "  Suppui-ation,"  chap.  v.). 
Many  or  most  of  the  leucocytes  ultimately  degenerate  with 
resolution.  It  was  once  thought  that  the  white  corpuscles 
themselves  built  up  the  scar- tissue  ;  i.e.,  that  they  became 
elongated  or  spindle-shaped,  after  a  time  fibrillated,  and  eventu- 
ally formed  fibrous  or  connective-tissue.  Most  authorities  agree 
now,  however,  that  in  warm-blooded  animals  the  scar-tissue  is 
formed  by  the  connective-tissue  cells  alone.  Resolution  and 
scarring  only  occur  where  the  cells  receive  a  sufficient  blood- 
supply  for  their  nutrition. 

Catarrh    Catarrhal  Inflammation. 

Catarrh  is  a  form  of  inflammation  affecting  epithelial  surfaces, 
and,  although  more  common  in  mucous  membranes,  occurs  in  the 
skin  as  "  eczema."  All  catarrhal  inflammations  are  characterised 
by  the  comparatively  slight  changes  which  take  place  in  the 
epithelial  cells,  w^hilst  the  deeper  tissues  are  involved  in  the  altera- 
tions seen  in  all  inflammatory  processes.  Catarrh  may  be  excited 
by  certain  bacteria,  by  mechanical  injuries,  by  exposure  to  cold  or 
wet,  or  to  irritating  matters. 

In  the  early  stage  of  catarrhal  inflammation  there  is  redness 
and  hyperaemia,  and  then  a  serous  exudation  into  the  sub- 
epithelial cellular  tissue,  quickly  followed  by  oozing  of  the 
fluid  amongst  the  epithelial  cells,  and  its  escape  on  to  the 
surface. 

In  many  cases  no  further  change  ensues  in  the  connective 
tissue,  but  in  some  a  plastic  exudation,  with  formation  of  fibrin, 
results,  and  the  affected  part  becomes  more  swollen  and  indu- 
rated, whilst  in  others  the  inflammation  proceeds  to  suppuration, 
and  pus-cells  force  their  way  between  the  epithelial  elements, 
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and    are    discharged    from    the    skin    or    mucous    membrane 

affected. 

In  the  meantime  the  epithehal  cells  themselves,  being  more 
tough  and  resistant  than  the  softer  sub-epithehal  tissues,  appear 
to  derive  actual  benefit  from  the  unusual  vascularity  of  the  deeper 
structures  and  the  consequent  increased  supply  of  nourishment. 
They  multiply  with  unusual  rapidity,  and,  in  the  case  of  mucous 
membranes,  secrete  much  more  mucus  than  in  their  natural  state  ; 
their  secretion  is  necessarily  mingled  with  the  serum  which 
exudes  from  the  vessels  below,  and  thus  forms  the  copious  watery 
and  sticky  discharge  characteristic  of  mucous  catarrh.  In  this 
discharge  are  fomid  a  certain  number  of  leucocytes  and  epithelial 
cells  in  varying  numbers  and  of  different  shapes  and  sizes.  When 
suppuration  occurs,  and  the  discharge  becomes  muco-purulent  or 
purulent,  many  of  the  pus-cells  may  be  seen  to  have  made  their 
way  into  the  substance  of  the  epithehal  cells,  and  appear  to  have 
been  formed  by  multiplication  of  the  cell-nuclei,  an  appearance 
which  is  a  deceptive  one.  If  the  inflammatory  process  con- 
tinues, the  epithelial  cells  are  in  time  destroyed  and  an  ulcerated 
surface  is  exposed.  In  such  a  case  the  inflammation  ceases  to  be 
catarrhal. 

Post-mortem  examination  shows  but  little  alteration  in  cases  of 
acute  catarrh,  for  the  hypersemia  and  swelHng  quickly  subside 
after  death.  In  cases  of  chronic  catarrh,  however,  there  is  much 
pigmentation,  which  results  from  the  exudation  of  red  blood-cells 
and  disintegration  of  their  colouring-matter.  This  is  well  shown 
in  cases  of  chronic  cystitis,  or  during  life  in  the  legs  of  those 
who  suffer  from  chronic  eczema. 


Theory  of  Inflammation. 

Only  a  historical  interest  attaches  to  those  theories  of  inflam- 
mation which  were  based  on  its  more  evident  clinical  manifes- 
tations. It  is  now  regarded  not  as  a  "  state  "  of  hypersemia, 
stasis,  or  exudation,  but  as  a  purposeful  "  process  "  in  which 
vascular  changes  play  the  most  striking  part. 

It  is  a  response  to  injury  of  any  kind — mechanical,  thermal, 
chemical,  or  bacterial,  and  its  aim  is  threefold.  The  aim  may  be 
(1)  the  arrest  of  the  injurious  agency, — e.g.,  the  destruction  of 
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iiivadiiiLj  Imctoria  ;  (2)  tlio  removal  of  dead  or  (laina<j;('d  tissue; 
aiul  (.'{)  the  restitution  of  tlie  injured  aica,  so  far  as  may  be,  to  a 
Morinal  condition.  N'aiious  factors  contribute  to  tliese  ends,  and 
we  see  in  intlaniniation  an  out])ouiin<i;  of  tlie  fluids  of  tlie  blood, 
an  active  enii<.jration  of  leucocytes,  and  chaiifjjes  in  the  fixed 
tissue  elements.  Tlie  vascular  chanii;es  dominate  the  situation, 
because,  in  the  higher  animals,  the  blood-vessels  ofi'er  the  most 
ready  means  of  bringing  these  various  factors  to  bear  on  the 
injured  area.  It  is  the  vessels  alone  which  can  pour  out  fluid  and 
marshal  the  leucocytes  in  requisite  number  in  the  afi'ected  dis- 
trict ;  they  alone  can  bring  the  nutriment  needed  for  tissue 
proliferation.  The  exuded  fluids  afford  the  necessary  food  for 
the  tissue-cells,  help  to  dilute  or  wash  away  chemical  irritants, 
and  convey  ferments  which  may  either  serve  to  disintegrate  and 
digest  dead  tissues  or  act  as  bactericidal  agents.  The  leucocytes, 
and  in  particular  the  polynuclear  cells,  possess  active  powers  of 
phagocytosis  which  are  of  service  not  only  in  the  destruction  of 
bacteria,  but  in  the  mechanical  removal  of  dead  tissue,  and  it  is 
probable  that  they  also  contribute  ferments  which  may  act  in  the 
same  direction.  The  process  is  thus  one  of  high  complexity,  in 
which,  according  to  circumstances,  now  one,  now  another  factor 
is  especially  prominent,  but  underlying  all  its  various  mani- 
festations is  the  unity  implied  in  the  conception  of  "  response 
to  injury." 

The  changes  seen  in  the  body  in  inflammatory  processes  are 
not  confined  to  the  inflamed  area.  The  response,  in  a  well- 
marked  case,  is  of  a  more  general  nature.  The  blood,  in  par- 
ticular, shows  alterations  in  the  number  and  relative  proportions 
of  the  leucocytes,  as  wall  presently  be  mentioned  under  the  head 
of  "  inflammatory  leucocytosis." 

The  polynuclear  leucocytes  are  increased  in  the  blood  in  order 
that  they  may  be  conveyed  in  larger  numbers  to  the  seat  of 
injury.  They  are  derived  from  the  bone  marrow,  and  in  severe 
cases  of  inflammation  changes  are  demonstrable  here  too,  the  red 
marrow  encroaching  upon  and  replacing  the  fatty  yellow  marrow 
in  order  that  more  tissue  may  be  available  for  the  supply  of 
the  needful  leucocytes. 

The  response  to  injury  may  thus,  in  the  case  of  one  factor  in 
the  inflammatory  process,  be  traced  back  from  the  local  aggrega- 
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tion  of  leucocytes,  through  the  blood- stream  to  the  red  marrow 
throughout  the  body.  Doubtless,  did  our  knowledge  permit, 
other  factors  in  the:  process  might  similarly  be  traced  back  far 
beyond  the  limits  of  the  injured  region. 

The  nervous  system  plays  in  inflammation  a  less  striking 
share  than  might  have  been  anticipated.  The  influences  which 
govern  the  behaviour  of  the  leucocytes  seem  purely  of  a  chemica 
nature.  All  the  phenomena  of  acute  inflammation  can  go  on 
C|uite  well  in  regions  bereft  of  their  nerve-supply — for  instance, 
in  a  rabbit's  ear,  all  the  nerves  to  which  have  been  divided.  The 
only  important  part  which  the  nervous  system  seems  to  play  in 
inflammation  is  to  be  found  in  vasomotor  mechanisms.  Any- 
thing which  impairs  vaso-dilatation  hinders  the  promptness  and 
efficacv  of  the  infiammatorv  reaction. 


CHAPTER  V. 

SUPPURATION. 

Suppuration,  or  the  formation  of  pus.  is  the  final  result  of  all 
acute  inflammations  in  which  neither  resolution  nor  repair  occurs. 
The  pus  may  be  contained  in  a  cavity  forming  an  abscess,  it  may 
be  difEused.  or  may  be  discharged  from  a  free  surface,  part  of 
which  has  already  been  destroyed,  and  which  is  said  to  be  in  a 
state  of  ulceration. 

iEtiology  of  Suppuration. 

It  has  already  been  said  that  any  injury  may  cause  inflam- 
mation, but  the  essential  characteristic  of  a  simple  traumatic 
inflammation  is  that  it  is  strictly  localised  to  the  seat  of  injury,  and 
does  not  progress  after  the  cause  is  removed.  A  transient  injury, 
therefore,  however  severe,  wall  not  cause  an  inflammation  which 
will  progress  to  the  formation  of  pus,  for,  before  that  stage  has 
been  reached,  resolution  will  have  taken  place. 

There  are  two  chief  causes  for  the  progression  of  inflammati'on 
to  suppuration.  They  are — first,  the  presence  of  bacteria  or 
allied  organisms  ;  second,  persistent  irritation  of  the  inflamed 
part.  These  conclusions  are  based  chiefly  upon  experiments,  to 
some  of  which  brief  reference  may  be  made. 

In  order  to  show  that,  even  after  the  most  severe  injuries, 
suppuration  does  not  necessarily  ensue.  Professors  Hueter  and 
Hallbauer  destroyed  portions  of  the  muscle  of  a  rabbit's  thigh  by 
either  the  actual  cautery  or  by  chloride  of  zinc.  They  found  that, 
when  antiseptic  precautions  were  employed,  scarcely  any  vas- 
cular disturbance  took  place  and  the  dead  tissue  did  not  act  as 
an  irritant. 

Other  experiments  by  Professor  Chauveau  took  matters  a  good 
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deal  further.  This  experimenter  showed  that  the  subcutaneous 
twisting  of  the  spermatic  cord  in  animals,  which  is  practised  in 
France  instead  of  castration,  always  results  in  the  complete  death 
of  the  testis,  and  that  under  ordinary  circumstances  the  dead 
organ  does  not  act  as  an  irritant  towards  the  tissues  in  which  it 
lies.  The  operation,  which  is  known  by  the  name  of  bistonrnage, 
is  performed  by  merely  seizing  and  twisting  the  testis  four  or  five 
times,  the  result  being  occlusion  of  the  spermatic  artery. 

But  although,  under  ordinary  circumstances,  no  suppuration 
ensued,  Chauveau  showed  that,  if  any  septic  matter  were  in  the 
testis  at  the  time  of  operation,  pus  was  formed,  and  the  dead 
organ  w^as  cast  off.  This  was  demonstrated  as  follows  : — Some  of 
the  fluid  from  a  septic  abscess  containing  organisms  was  injected 
into  a  vein  before  the  operation  was  performed.  The  organisms 
being  thus  circulating  through  the  testis  at  the  time  that  the  cord 
was  twisted,  some  of  them  necessarily  remained  in  the  organ 
after  the  operation,  and  in  all  cases  where  this  injection  was 
practised  it  was  found  that  the  tissues  became  filled  with  pus 
which  contained  numerous  organisms.  It  then  remained  to  prove 
that  the  suppuration  was  due  to  the  presence  of  the  micro- 
organisms in  the  testis,  and  not  to  the  general  contamination  of 
the  blood — a  problem  which  was  solved  by  performing  the  opera- 
tion of  bistournage  before  injecting  the  septic  material,  by  which 
means,  the  spermatic  artery  having  been  occluded  before  the 
organisms  were  introduced,  none  of  them  could  subsequently 
enter  it.  In  such  experiments  no  suppuration  occurred,  and  it 
was  therefore  concluded  that  the  presence  of  micro-organisms  at 
the  seat  of  injury  alone  was  sufficient  cause  for  suppuration. 

But  not  only  does  suppuration  result  from  an  injury  when  the 
septic  material  is  directly  injected  into  the  blood,  or  enters 
at  a  wounded  surface ;  it  may  also  result  from  the  ingestion  of 
putrid  liquid  by  the  stomach  and  intestinal  tract.  Professor 
Kocher  has  shown  that,  in  dogs,  wounds  of  bone  which  are  in  a 
perfectly  healthy  condition  may  be  made  to  suppurate,  and  diftuse 
osteitis  may  be  caused,  by  feeding  the  animal  on  putrid  material, 
and  there  can  be  no  reasonable  doubt  that  such  a  result  implies 
that  micro-organisms  introduced  through  the  intestinal  tract  may 
contaminate  a  wound,  and  that  thus  the  general  condition  of  a 
patient  may  exercise  much  influence  on  the  healing  process. 
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Tliis  is  al)un(laiitly  illustratcvl  ]>y  clinical  observations  ;  for  not 
onlv  do  wounds  seldom  heal  well  when  the  patient  is  suffering 
from  such  diseases  as  pyaemia,  erysipelas,  &c.,  but  in  many 
patients  in  bad  health,  injuries  such  as  slight  contusions  are 
followed  bv  suppuration  even  in  cases  where  no  skin  wound 
exists. 

Although,  however,  as  is  shown  above,  it  is  proved  that 
organisms  have  much  to  do  with  the  causation  of  suppuration,  it 
nnist  be  clearly  understood  that  most  of  the  organisms  which  are 
concerned  with  the  formation  of  pus  are  powerless  in  the  presence 
of  healthy  tissues,  and  it  has  been  shown  that  if  injected  into  the 
blood  they  are  quickly  destroyed.  Rest  is  essential  for  the  growtii 
and  activitv  of  most  of  the  bacteria,  and  the  blood  is  therefore  no 
favourable  soil  for  these  parasites.  But  it  is  evident  that  in  the 
case  of  an  injury  these  conditions  are  materially  altered,  for  as 
the  direct  result  of  injury  there  is  escape  of  blood  from  the 
damaged  vessels,  and  thus  a  stagnant  fluid  provided ;  and  as  a 
consequence  of  the  succeeding  inflammation,  there  is  an  exudation 
of  more  fluid,  and  an  impairment  of  the  vitality  of  the  structures 
involved.  Should  bacteria  therefore  come  into  contact  with 
injured  parts,  they  are  placed  under  much  more  favourable 
conditions  for  growth  than  obtain  in  the  healthy  body. 

It  is  to  the  same  tendency  of  organisms  to  live  in  injured, 
unhealthv,  or  dead  tissues  that  the  suppuration  of  lacerated 
wounds  is  to  be  attributed,  for  in  all  of  these  there  are  to  be 
found  certain  minute  portions  of  tissue  whose  vitahty  has  been 
lowered  or  destroyed,  and  it  is  in  these  that  putrefactive  processes 
commence. 

Thus,  it  must  be  added  that  the  nature  of  the  injury  is  of  con- 
siderable importance  in  deciding  the  question  as  to  whether 
suppuration  will  or  will  not  ensue  upon  its  infliction. 

The  advent  of  organisms  to  a  previously  healthy  wound  is 
indeed  always  the  sign  for  an  immediate  increase  of  the  infiamma- 
torv  process,  ar)  increase  which  is  almost  certainly  the  result  of 
the  action  of  the  bacteria  and  their  chemical  products  on  the 
damaged  and  dead  tissues  and  fluid  in  which  they  grow,  and 
the  consequent  formation  of  irritating  chemical  products.  The 
increase  of  the  inflammation  is,  in  fact,  designed  to  rid  the  wound 
of  the  parasitic  growth,  and  as  the  leucocytes  are  to  a  great  extent 
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the  agents  by  which  the  bacteria  are  destroyed  when  under 
natural  conditions  they  obtain  access  to  the  body,  it  is  clear 
that  the  increased  flow  of  blood,  the  exudation  of  cells,  and  the 
formation  of  interstitial  granulation  tissue  are  really  repara- 
tive and  not  destructive.  But  in  this  struggle  with  the  invaders 
many  leucocytes  die,  and  it  is  the  hving  leucocytes  which 
appear  in  increased  numbers  at  the  seat  of  lesion,  together  \^^th 
the  dead  leucocytes  and  the  fluid  in  which  they  lie,  which  con- 
stitute pus. 

There  is,  however,  another  cause  for  the  progression  of  any 
inflammation  to  suppuration — namely,  irritation. 

The  inflammation  set  up  by  any  transient  injury  \\dll  subside 
in  the  absence  of  septic  infection,  but  if  the  cause  of  the  inflam- 
mation be  allowed  to  remain,  if  the  injury  be,  so  to  say,  long- 
lasting,  if,  in  fact,  persistent  irritation  be  present,  then  the 
inflammation  will  not  be  allowed  to  subside  ;  it  will  progress, 
more  and  more  exudation  will  take  place,  and  pus  will  finally  be 
formed.  This  has  been  well  demonstrated  by  Chauveau,  who 
found  that  if,  after  practising  bistournage,  the  testis  and  sur- 
rounding parts  were  repeatedly  manipulated,  inflammatory 
changes  resulted,  and  suppuration  ensued,  though  the  pus  in  such 
cases  did  not  contain  any  micro-organisms.  Similarly,  in  man, 
even  in  aseptic  wounds,  or  in  the  case  of  damaged  tissues  which 
have  never  been  exposed  by  any  skin  lesion,  suppuration  may 
ensue  upon  want  of  rest  or  irritation  by  some  foreign  body,  the 
pus  in  such  cases  not  containing  organisms  and  possessing  hardly 
any  irritating  qualities.  Thus,  suppuration  may  occur  in  cases 
of  simple  fractures  not  kept  at  rest,  or  after  the  injection  of  irri- 
tating liquids,  such  as  iodine  or  strong  carbolic  acid,  notwith- 
standing the  aseptic  nature  of  such  fluids. 

It  has  already  been  mentioned  that  under  natural  conditions 
suppuration  is  a  reparative  process,  the  living  cellular  constitu- 
ents of  pus  appearing  to  be  actively  engaged  in  destroying  the 
organisms  which  either  caused  or  keep  up  the  suppuration.  But 
besides  these  phagocytic  elements  in  pus,  there  are  found  also 
chemical  substances  of  great  power  well  suited  to  assist  the  tissues 
in  their  struggle  for  repair,  for  from  pus  a  digestive  proteolytic 
ferment  can  be  separated,  and  Leber  has  also  shown  that  whilst 
metal  wires  inserted  into  the  anterior  chamber  of  a  rabbit's  eye 
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will  readily  cause  suppuration,  the  pus  thus  formed  will  gradually 
dissolve  the  metal.  AVe  liavc  then  in  pus  :  {a)  phagocytic  cells, 
{b)  digestive  ferments,  and  (c)  a  strong  chemical  agent  of  great 
destructive  power  ;  and  this  will  readily  explain  the  rapid  dis- 
solution of  tissues  caused  by  acute  suppuration  as  well  as  the 
destruction  of  the  bacteria. 

From  the  foregoing  experiments,  therefore,  it  may  be  considered 
proved  : 

First,  that  the  most  severe  injuries  do  not  of  themselves  cause 
suppuration  in  healthy  tissues. 

Secondly,  that  if  the  part  injured  be  exposed  in  any  way  to 
"  septic  "  influences,  suppuration  will  ensue. 

Thirdly,  that  if  the  part  be  exposed  to  irritation,  suppuration 
will  ensue. 

Pyogenic  Organisms  and  their  Mode  of  Action. 

The  commonest  causes  of  suppuration  are  undoubtedly  micro- 
organisms. Of  these,  a  few  are  so  commonly  found  in  pus  that 
they  have  been  singled  out  as  pyogenic  bacteria.  It  must  be 
remembered,  however,  that  many  other  cocci  and  bacilli,  under 
special  conditions  or  in  exceptional  cases,  may  produce  suppura- 
tion, and  again  the  so-called  pyogenic  germs  may  occasionally  fail 
to  produce  suppuration  or  may  lead  to  other  lesions.  The 
pyogenic  organisms  therefore  cannot  be  considered  to  be  specific. 
Most  of  the  bacteria  found  in  pus  belong  to  the  group  of  micro- 
cocci. The  commonest  pyogenic  cocci  are  :  (1)  Staphylococcus 
pyogenes  aureus ;  (2)  Staphylococcus  pyogenes  albus ;  (3) 
Streptococcus  pyogenes ;  (4)  The  pneumococcus  has  been  dis- 
covered in  many  cases  of  purulent  otitis  media  and  meningitis  ; 
indeed,  this  organism  is  now  known  to  be  a  common  cause  of 
suppuration  in  certain  regions,  e.g.,  in  the  pleural  cavity.  Em- 
pyema is  perhaps  more  commonly  due  to  the  pneumococcus  than 
to  any  one  other  organism.  The  Bacillus  coli  communis,  a  normal 
inhabitant  of  the  intestines,  has  been  obtained  in  various  forms 
of  abscess,  those  especially  which  arise  in  connection  with  the 
ahmentary  canal.  Even  the  typhoid  bacillus  has  been  found  in 
the  pus  from  abscesses  occurring  in  the  course  of  that  disease.  In 
pus  also  an  interesting  bacillus  is  occasionally  found — viz.,  the 
Bacillus  pyocyaneus.     The  latter  in  artificial  nutrient  media 


PYOGENIC  ORGANISMS.  39 

produces  a  blue  or  bluish-green  pigment,  which  it  also  develops 
in  pus  (blue  pus). 

It  is  noteworthy  that,  of  the  above-mentioned  pyogenic  organ- 
isms, the  majority  are  found  normally  as  saprophytes  upon  the 
skin  or  mucous  surfaces  of  the  body.  There  is  no  need  to  search 
far  for  the  source  of  infection  in  most  cases  of  suppuration.  It  is 
important  to  keep  these  facts  in  mind,  because  they  explain 
many  accidents  and  calamities  in  clinical  surgery. 

If  the  pyogenic  cocci — e.g.,  the  Staphylococcus  pyogenes  aureus 
and  albus  or  the  Streptococcus  pyogenes — gain  access  into  the 
circulation,  septicaemia  or  pyaemia  is  the  result  (see  chap.  viii.). 
Again  in  ulcerative  endocarditis  they  are  commonly  fomid,  and 
the  Streptococcus  pyogenes  is  apparently  identical  ^^*ith  the  strep- 
tococcus of  erysipelas. 

The  most  important  question  to  answer  is,  "  How  do  these 
cocci  produce  or  lead  to  suppuration  ?  "  It  is  certainly  not 
their  mere  mechanical  presence,  but  the  action  of  their  chemical 
products,  which  is  responsible  for  the  production  of  pus.  Thus, 
it  has  been  shown  that  sterihsed  filtered  cultures — i.e.,  cultures 
freed  from  the  microbes,  but  containing  their  products — will 
produce  suppuration  when  the  living  organisms  fail  to  do  so  ; 
and  Leber  has  succeeded  in  separating  from  cultures  of  staphylo- 
cocci crystalline  bodies  which  were  highly  pyogenic.  It  is  evident, 
therefore,  that  the  production  of  pus  is  always  finally  due  to 
some  irritant,  and  that  in  this  respect,  after  all,  bacterial  and 
non-bacterial  suppuration  follow  the  same  law. 

All  these  pyogenic  cocci  are  often  harmless  when  in  contact 
with  healthy  tissues,  but  when  they  gain  access  to  a  portion  of  the 
body  whose  vitahty  has  been  lowered  or  destroyed  by  injury,  or 
when  the  individual  himself  is  in  a  weak  or  debilitated  condition, 
they  are  able  to  exercise  their  undoubted  power  of  exciting 
suppuration.  Thus,  it  has  been  shown  that  the  Staphylococcus 
pyogenes  aureus  injected  into  the  circulation  of  a  rabbit  in  most 
cases  will  produce  no  ill  effect  upon  the  healthy  heart,  but  if  the 
cardiac  valves  have  been  previously  injured,  an  infective  endo- 
carditis will  result ;  in  other  instances  the  simultaneous  injection 
of  a  sugar  solution  has  enabled  the  Staphylococcus  pyogenes  albus 
to  show  its  pyogenic  power,  and  numerous  other  experiments 
have  clearly  demonstrated  the  inability  of  injured  or  unhealthy 
tissues  to  protect  themselves. 
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Formation  oi  Pus. 

In  (Icscribiiii,'  the  cliaiij^'f.s  that  occiii-  in  iiifhuiunat ion,  it  has 
already  been  noted  that  the  white  blood-cells  accumulate  in  the 
softened    tissues,    and    that    numerous    new    blood-vessels    run 
amon<jst  the  newly  formed  cells.     Both  cells  and   vessels  arc 
batiied  in  the  exuded  serum,  and  matted  together  by  the  coagu- 
lated fil)rin.     This  vasculariscd  tissue,  rich  in  cells,  is  often  called 
inflammatory  new  formation,  and  sometimes  interstitial  granu- 
lation tissue.     If  the  inflammation  progresses,  the  cells  at  the 
focus,  or  centre,  of  the  inflammation  increase  in  number,  the 
tissues  in  which  they  lie  are  gradually  destroyed,  and  finally  a 
space  or  cavity  is  formed,  bounded  by  the  surrounding  "  inter- 
stitial granulation  tissue,"  and  containing  leucocytes  floating  in 
a  serous  fluid.     This  fluid,  wath  its  contained  cells,  constitutes 
pus.     The  cavity  containing  it  is  called  an  abscess  cavity,  and 
the  walls  of  the  abscess  cavity  are  formed  by  the  "  granulation 
tissue  "  already  mentioned.     An  abscess,  once  formed,  increases 
in  size  by  a  continuance  of  the  process  by  which  it  was  originally 
developed.     Around  it  is  an  area  of  inflammation  extending  for 
a  variable  distance.     This  inflammation  spreads,  and,  as  the 
inflammatory  process   progresses  to   suppuration,   the  abscess 
grows  larger  by  a  gradual  liquefaction  of  the  tissues  around  it. 
In  all  cases  the  pus  tends  towards  the  direction  of  the  least 
resistance,  and  thus,  a  free  surface  being  reached,  the  pent-up 
fluid    finally    escapes.     An    abscess    which    forms    rapidly    and 
which  is  accompanied  by  all  the  signs  of  inflammation,  is  called 
an  "  acute  abscess,"  and  it  has  been  shown  by  Professor  Ogston 
that  all  such  abscesses  contain  micrococci,  which  have,  in  cases 
where  there  is  no  wound,  presumably  reached  the  inflammatory 
area  through  the  medium  of  the  blood.     The  pus  of  an  acute 
abscess  is  hardly  ever  re-absorbed.     It  is  practically  dead  tissue 
in  a  state  of  decomposition,  and  acting  as  a  foreign  body  to  the 
parts  around,  prevents  the  inflammation  from  subsiding. 

Diffuse  Suppuration 

is  the  term  applied  to  an  inflammatory  process  going  on  to  the 
formation  of  pus  which  is  not  limited  by  the  walls  of  any  definite 
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ca\'ity.  In  such  a  case  the  diffusion  may  be  the  result  of  a  very 
widespread  injury,  e.g.,  general  contusion  of  a  whole  limb  ;  but 
in  many  instances  it  is  due  to  septic  organisms  of  more  than 
usual  virulence,  and  gradually  passes  into  the  specific  inflamma- 
tion known  by  the  names  of  "  cellulitis  "  and  "  phlegmonous 
erysipelas."  In  cases  of  diffuse  suppuration  there  appears  to  be 
but  little  tendency  to  the  coagulation  of  the  fibrin,  which  is  the 
chief  agent  in  limiting  any  collection  of  pus,  and  there  is  an 
almost  complete  absence  of  the  formation  of  granulation  tissue. 

Sloughing  and  Gangrene. 

In  all  inflammations  the  vitahty  of  the  tissues  is  lowered,  and 
as  suppuration  progresses  they  die.  In  most  cases  the  death  is 
molecular,  and  the  portions  of  dead  tissues  are  so  minute  that, 
even  if  cast  off  in  the  discharges,  they  are  not  noticeable.  More 
generally,  however,  the  small  dead  particles  are  dissolved  in  the 
exudation — most  probably  by  the  leucocytes — and  it  is  only  in 
inflammations  of  great  intensity,  or  where  the  inflammatory 
products  are  under  great  tension,  that  larger  portions  of  the 
inflamed  structures  perish.  Such  dead  portions  are  called 
"  sloughs,"  and  when  still  larger  the  part  is  said  to  be  "  gan- 
grenous." The  dead  tissues  are  subsequently  separated  from 
the  living  by  a  process  of  ulceration. 

Chronic  Abscess. 

A  chronic  abscess  is  one  which  is  of  slow  growth,  and  in  which 
the  signs  of  inflammation  are  but  little  marked.  Such  abscesses 
result  either  from  long-continued  irritation,  or  from  an  injury 
inflicted  upon  mihealthy  structures.  The  process  by  which  the 
pus  is  formed  does  not  dift'er  from  that  which  occurs  in  acute 
suppuration,  but,  on  account  of  the  long  continuance  of  the 
inflammation,  many  of  the  proliferating  connective-tissue  cells 
near  the  boundary  of  the  inflamed  area  have  time  to  undergo 
further  development,  and  thus  the  abscess- wall  is  liable  to  become 
greatly  thickened  by  newly  formed  fibrous  tissue.  In  some  cases 
this  thickening  is  so  considerable  that  the  pus  becomes  enclosed 
in  a  definite  capsule,  to  which  the  name  of  "  pyogenic  membrane  " 
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has  boon  appliod.  Tho  pus  of  a  chronic  abscess  in  a  hoaltliy 
poison  (loos  not  dilTor  from  tlmt  of  an  acuto  abscoss,  except  in 
that  it  often  contains  no  miciococci.  T\w  hitter  is  a  fact  to  be 
renioi'n bored,  fen*  so  h)n<i  as  all  septic  influences  are  kept  away 
from  the  abscess-wall,  so  long  will  the  formation  of  pus  remain 
slow,  and  so  long  will  signs  of  acute  inflammation  be  absent. 
Tf,  however,  such  an  abscess  be  opened  without  proper  precau- 
tions, and  "  septic  "  matter  be  introduced,  putrefactive  processes 
will  be  set  up,  an  acute  inflammation  of  the  whole  abscess-wall 
will  ensue,  and  pus  will  be  formed  in  greatly  increased  quantities. 
Although,  however,  neither  micrococci  nor  the  organisms  which 
cause  acute  suppuration  are  to  be  found  in  the  pus  of  a  chronic 
abscess,  yet  most  of  such  abscesses  do  depend  for  their  origin 
on  the  presence  of  a  bacillus,  for  a  very  large  proportion  of 
them  are  tuberculous,  and  associated  with  the  growth  of  the 
tubercle  bacillus.  It  is  further  probable  that  in  other  cases 
the  abscess  was  primarily  due  to  the  action  of  pyogenic  germs 
which  died  at  a  later  stage,  for  it  has  been  shown  that  pus  is 
an  unsuitable  soil  for  at  least  some  few  organisms.  This  can 
be  proved  to  be  the  case  in  some  empyemas,  the  pus  from  which, 
though  sterile  on  cultivation,  may  be  found  to  contain,  on 
microscopic  examination,   degenerate  pneumococci. 

Chronic  abscesses  often  attain  great  size,  and  may  remain  for 
many  months  or  even  years  without  undergoing  any  material 
alteration  in  size.  In  some  cases,  and  especially  when  the  exciting 
cause  has  been  removed,  the  fluid  portions  of  the  pus  may  be 
absorbed,  and  the  pus-cells  may  dry  up  and  become  converted 
into  a  caseous  mass,  part  of  which  may  subsequently  become 
calcified.  When  absorption  is  in  progress,  the  contents  of  a 
chronic  abscess  present  varying  degrees  of  inspissation. 

Occasionally,  when  the  contents  of  an  abscess  have  been  appar- 
ently absorbed,  there  is  a  recurrence  of  inflammation  after  an 
interval,  which  may  amount  to  years,  and  pus  is  again  formed. 
To  such  abscesses,  occurring  in  the  site  of  past  suppuration,  the 
term  "  residual  "  has  been  appUed  by  Sir  James  Paget. 

Lymphatic  Abscess. 

Lymphatic  or  "  cold  "  abscesses  are  sometimes  separated  from 
the  chronic  variety  on  account  of  the  greater  rapidity  with  which 
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he  formation  of  pus  in  them  takes  place.  They  may  indeed  form 
eiy  rapidlv,  and  a  case  is  recorded  by  Brodie  in  which  he 
amoved  three  quarts  of  pus  from  the  thigh  of  a  gentleman  in 
:hom  it  had  collected  in  the  space  of  three  weeks.  Such  an 
bscess  could  scarcely  be  called  '"  chronic,"  yet  it  differs  from  an 
cute  abscess  in  the  complete,  or  almost  complete,  absence  of 
ain,  redness,  and  heat.  The  walls  of  such  abscesses  are  usually 
ery  thin,  and  their  pus  is  often  ill-formed  and  watery.  It  is 
robable  that  most  lymphatic  abscesses  are  of  tuberculous  origin. 

Healing  of  an  Abscess. 

As  already  mentioned,  the  pus  of  any  acute  abscess  is  prac- 
Lcally  dead  and  "  septic  "  material,  and,  as  such,  acts  as  a 
3reign  body  to  the  tissues  around  it,  and  keeps  up  the  suppura- 
ion.  When,  however,  the  contents  of  such  an  abscess  have  been 
ischarged,  and  nothing  remains  to  cause  a  continuance  of  the 
iflammatory  process,  the  abscess-cavity  is  rapidly  obliterated, 
'his  obliteration  occurs  as  follows  : — The  granulating  surfaces 
f  the  abscess-walls  are  brought  into  contact  by  the  pressure 
xercised  on  them  by  the  surrounding  tissues,  which  have  mitil 
LOW  been  mechanically  distended  by  the  collection  of  pus.  This 
iressure  is  naturally  greatest  in  the  deepest  parts  of  a  wound, 
nd  thus  it  is  in  its  deepest  parts  that  the  walls  of  an  abscess  are 
laturally  first  approximated.  Such  an  approximation  soon 
esults  in  an  actual  growing  together  of  the  opposing  layers  of 
;ranulations,  and  a  gradual  obliteration  of  the  abscess-sac  from 
)elow  upwards.  If,  however,  the  walls  of  the  abscess  are  very 
hick,  or  the  surrounding  tissues  are  much  matted  together,  the 
ollapse  of  the  abscess-sac  \\ill  not  take  place,  and  pus  will  con- 
inue  to  be  formed  from  the  granulating  surfaces.  But  it  does 
lot  follow  that  even  in  these  circumstances  heahng  vdW  not 
)ccur,  for  the  abscess-cavity  may  be  in  great  part  filled  by 
L  growth  of  fresh  granulations  and  fibrous  tissue,  as  in  the 
)rocess  of  heahng  of  an  ulcer.  The  slowness  with  which  this 
)rocess  occurs,  however,  is  well  illustrated  by  the  great  length 
)f  time  required  to  fill  up  the  cavity  of  an  abscess  situated  in 
m  absolutely  unyielding  structure,  such  as  bone,  for  here,  the 
;ollapse  of  the  sac  being  impossible,  its  walls  cannot  directly 
jrow  together. 
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In  s()nu>  cases  an  aljsccss  (loos  not  alto<T;otlior  closo,  l)iit,  oon- 
trai'tiii},'  to  a  narrow  su|)|)iiratin<;  ti'ack,  continues  to  discharge 
pus.  Such  a  track-  is  calh'd  a  sinus.  Sinuses  are  often  long, 
narrow,  and  tortuous.  Tlu'v  are  hned  by  ill-l'onned  granulations, 
and  secrete  thin,  watery  pus.  Their  walls  are  commonly  thick- 
ened by  fibrous  tissue,  and  a  bunch  of  granulations  commonly 
sprouts  from  the  orifice.  Anything  which  keeps  up  irritation 
will  cause  a  sinus.  Amongst  the  connnonest  causes  are  the 
presence  of  foreign  bodies,  such  as  dead  bone,  portions  of  clothing, 
&c.  ;  the  retention  of  pus  in  an  ill-drained  cavity  ;  constant 
movements  by  neighbouring  muscles ;  and  the  passage  of 
irritating  matters,  such  as  fgeces  or  urine. 

Ulceration. 

Ulceration  is  the  term  employed  to  indicate  an  inflammation 
of  a  free  surface  which  has  progressed  to  suppuration.  The 
process  by  which  an  ulcer  is  formed  does  not  differ  in  any  way 
from  that  by  which  an  abscess  is  developed.  In  each  case,  an 
inflammation  having  been  started,  exudation,  formation  of  new 
blood-vessels,  and  softening  of  the  surrounding  tissues  occur,  and 
in  each  granulation  tissue  is  developed  and  pus  is  formed.  In 
the  case  of  the  abscess  this  pus  cannot  at  once  escape,  for  it  is 
surrounded  by  granulation  tissue  on  all  sides  ;  but  in  the  case  of 
an  ulcer,  the  inflammation  having  occurred  on  a  free  surface,  the 
pus  escapes  as  quickly  as  it  is  formed,  and  the  granulation, tissue 
is  found  only  in  the  "  base  "  of  the  ulcer.  It  cannot  be  too 
clearly  enforced  that  the  section  at  the  base  of  an  ulcer  and  that 
of  an  abscess- wall  possess  precisely  the  same  structure.  Each  is 
composed  of  "  granulation  tissue,"  and  by  each  pus-cells  are 
formed.  If  an  abscess-cavity  could  be  laid  out  on  a  free  surface, 
it  would  form  an  ulcer  ;  or  if  one  ulcer  could  be  placed  over 
another  so  that  the  pus  from  each  was  shut  in,  a  cavity  lined 
by  granulation  tissue  and  structurally  identical  with  an  abscess 
would  be  formed.  Ulceration  is  commonly  said  to  mean  "  mole- 
cular death,"  and  this  is  true.  But  it  is  also  true  that  suppuration 
means  precisely  the  same,  and  that  the  gradual  destruction  of 
tissue  already  described  in  dealing  wath  the  formation  of  an  abscess 
differs  in  no  wav  from  the  "  molecular  death  "  of  ulceration. 
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An  ulcer,  like  an  abscess,  may  result  from  persistent  irritation, 
ir  from  a  septic  condition  of  a  wounded  surface.  In  the  case  of 
.  traumatic  ulcer  of  the  skin,  the  initial  injury  is  often  slight, 
)erhaps  an  abrasion  destroying  the  surface  epithelium  and  expos- 
ng  the  papillary  layer.  Such  a  wounded  surface  would  readily 
leal  if  not  exposed  to  irritation  by  dirt  or  mechanical  stimuli ; 
)ut,  if  so  exposed,  the  inflammation  started  by  the  injury  pro- 
;resses  through  the  stages  of  hypersemia,  stasis,  exudation,  &c., 
nd  results  in  the  formation  of  granulation  tissue  from  which 
)us-cells  are  thrown  off.  If  the  irritation  be  kept  up,  or  if  septic 
:onditions  exist,  the  ulcer  may  spread,  and  the  deeper  structures 
vill  be  gradually  involved  and  will  perish  in  the  process  of  sup- 
)uration.  After  a  time  the  ulcer  ceases  to  extend,  and  either 
emains  stationary  or  progresses  towards  cicatrisation.  Its 
tationary  condition  is  unnatural,  and  is  usually  the  result  of  a 
;ontinuation  of  the  irritation,  but  it  may  be  due  to  various  local 
;onditions  to  which  allusion  will  presently  be  made. 

In  describing  any  ulcer,  attention  must  be  paid  to  : 

(1)  The  shape  and  extent ; 

(2)  The  floor  and  secretion  ; 

(3)  The  edges ; 

(4)  The  surrounding  parts. 

Following  this  arrangement,  we  may  now  proceed  to  describe  a 
lealthy,  healing  ulcer — i.e.,  one  from  which  all  irritating  causes 
lave  been  removed,  and  which  is  in  process  of  cicatrisation. 

(1)  The  shape  and  extent  vary  in  different  cases. 

(2)  The  floor  is  on  the  same  level  throughout,  and  is  formed  of 
nnumerable  "  granulations,"  which  give  it  a  velvety  appearance. 

Examined  more  closely,  each  granulation  is  found  to  consist  of 
I  small  papilla  composed  entirely  of  small  round  cells,  many  of 
iv'hich  are  polynuclear  leucocytes,  loosely  held  together  by  fibrin, 
md  having  in  its  centre  a  single  looped  blood-vessel.  All  the 
granulations  are  of  the  same  size,  and  are  bright  red  in  colour, 
rhey  are  closely  packed,  and  the  whole  base  of  the  ulcer  is  evenly 
covered  by  them.  Immediately  below  these  granulations  lie  the 
}issues  softened  and  irritated  by  the  inflammatory  process,  con- 
:;aining  exudation-cells  and  fluid,  with  manvnew  blood-vessels  and 
3onnective-tissue  cells  in  a  condition  of  active  proliferation.  The 
more  deeply  we  pass  the  less  marked  are  the  signsof  inflannnation. 
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and  after  passing  through  an  area  of  mere  hypersemia,  we  reacii 
the  healthy  sul)jacent  stnictures.  In  the  (lee])est  ])ajts  of  the 
intiamniatory  area  we  find  some  newly  formed  fibrous  tissue. 

The  secretion  of  a  healthy  ulcer  is  healthy  pus.  This  is  a  thick, 
opaque,  yellowish  fluid  of  a  creamy  consistence,  with  a  specific 
gravity  of  about  1030,  and  an  alkaline  reaction.  If  allowed  to 
stand,  it  does  not  coagulate,  but  separates  into  two  layers,  the 
upper  being  clear  and  fluid,  the  lower  dense  and  yellow.  The 
clear  fluid  is  almost  identical  in  chemical  composition  with  serum. 
The  denser  layer  is  composed  of  "  pus  corpuscles."  Examined 
microscopically,  these  are'  found  to  be  round  cells,  generally  finely 
granular,  with  a  diameter  of  about  ^  .-,Vo  of  an  inch,  \^^th  a  lobed 
or  multi-partite  nucleus.  They  are  escaped  leucocytes,  many  of 
them  showing  active  amoeboid  movement,  and  containing  bacteria 
or  cellular  remains  in  their  substance  (phagocytosis).  A  large 
number  of  these  white  corpuscles  are,  however,  dead  and  in  a 
state  of  fatty  degeneration,  and,  being  dead,  have  no  amoeboid 
movement. 

(3)  The  edges  of  a  healthy  ulcer  are  not  raised,  or  indurated, 
or  sharply  cut ;  they  slope  gently  on  to  the  base,  and  where  the 
edges  and  base  join  there  is  a  thin  bluish-white  pellicle  marking 
the  line  of  the  advancing  epithelium,  which  is  eventually  to  over- 
orrow  the  whole  ulcerated  surface. 

(4)  The  parts  immediately  around  a  healthy  ulcer  are  red  and 
inflamed,  but  this  inflammation  is  very  shght,  and  limited  to  the 
immediate  vicinity  of  the  ulcer.  The  skin  in  the  neighbourhood 
is  healthy,  and  is  not  congested,  eczematous,  oedematous,  or 
otherwise  abnormal. 

Perforating  Ulcers. 

These  are  ulcers  whose  formation  is  essentially  the  result  of 
some  disease  of  the  nerves,  and  which  are  characterised  by  their 
tendency  to  extend  in  depth  rather  than  in  area.  They  are 
almost  always  found  on  the  sole  of  the  foot,  and  especially 
beneath  the  ball  of  the  great  toe.  They  commence  with  a  corn- 
like thickening  of  the  epidermis,  which  may  precede  ulceration 
for  several  months.  The  ulcer  has  a  great  tendency  to  extend 
into  the  subjacent  metatarso-phalangeal  joint  and  to  cause  its 
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suppuration  ;  but,  if  treated  by  rest,  cleanliness,  and  the  removal 
of  pressure,  the  ulceration  generally  ceases  to  extend.  Perforating 
ulcers  sometimes  complicate  tabes  dorsalis,  and  may  occur  in 
the  course  of  other  diseases  of  the  spinal  cord,  or  in  cases  of 
peripheral  neuritis  and  notably  in  leprosy.  They  are  sometimes 
associated  with  sweating  and  anaesthesia  of  the  neighbouring 
skin.  If  the  part  be  treated  by  amputation,  the  ulcer  is  prone 
to  recur  on  the  stump. 

Healing  ot  an  Ulcer. 

It  has  already  been  said  that  so  long  as  an  ulcer  is  irritated 
50  long  it  tends  to  extend,  but  when  all  irritation  has  been 
removed,  the  inflammatory  process  becomes  more  Umited,  and 
L'epair  commences.  An  ulcer  imphes  loss  of  substance,  and  the 
irst  efforts  of  repair  are  directed  towards  filHng  up  the  gap  made 
jy  the  ulcerative  process.  Until  this  gap  has  been  filled  up — i.e., 
.mtil  the  base  of  the  ulcer  has  been  raised  to  a  level  vrith.  its  edges 
md  with  the  surrounding  parts — the  process  of  "  skinning  over  " 
loes  not  commence. 

The  gap  is  filled  by  fibrous  tissue,  which  is  formed  from  the 
surrounding  proKferating  connective-tissue  cells.  In  the  deeper 
oarts  of  the  granulations  the  newly  formed  and  actively  multi- 
plying connective-tissue  cells  which  Lie  amongst  the  exuded 
eucocytes  show  further  activity,  and,  together  with  their  neigh- 
)ours,  develop  into  fibres  in  the  manner  already  described, 
^resh  granulations  are  now  formed,  the  prohferation  of  cells 
continues,  new  loops  of  blood-vessels  shoot  up  towards  the  free 
lu-face,  and  thus  by  a  constant  development  of  the  cells  in  the 
leeper  parts  of  the  ulcer,  and  an  equally  constant  growth  of 
resh  granulations,  the  base  of  the  ulcer  is  raised  to  the  level  of 
he  surrounding  parts.  When  this  is  accomphshed,  the  epi- 
helial  cells  at  the  edges  grow  over  the  ulcerated  surface,  and 
rradually  cover  it  in.  At  first  the  epitheUal  covering  is  very 
hin,  and  the  granulating  tissue  beneath,  shining  through,  gives 
t  a  bluish-white  appearance.  Later  on,  when  the  epithelium  is 
hicker,  and  the  subjacent  structures  have  lost  their  vascularity, 
he  "  scar  "  or  "  cicatrix  "  is  of  a  pearly-white  colour. 

It  is  the  special  characteristic  of  all   newly  formed  fibrous 
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tissue  that  it  tends  to  contract,  and,  as  a  consequence,  the  scar 
tends  to  diminish  in  size  for  long  after  the  skinning-over  process 
is  complete.  It  is  probable  that  this  contraction  is  merely  the 
result  of  lessened  vascularity,  for  by  the  time  the  epithelium  has 
grown  over  the  ulcerated  surface,  the  numerous  newly  formed 
blood-vessels,  having  fulfilled  their  purpose  of  bringing  up 
material  to  fill  the  gap,  and  of  supplying  the  young  connective- 

FiG.  5. 


Keloid  Scar  on  the  Male  Breast. 

tissue  with  nourishment,  shrink  and  disappear.  The  young 
fibrous  tissue  consequently  becomes  more  dry,  and  shrinks,  and 
thus  produces  the  contraction  characteristic  of  all  scar  tissue. 
The  result  of  this  contraction  is  that  the  neighbouring  parts  tend 
to  be  drawn  in  towards  the  scar,  and  on  the  extent  to  which  they 
can  be  drawn  in,  even  more  than  on  the  size  of  the  original 
ulcer,  the  extent  of  the  resulting  cicatrix  will  depend.  Thus,  in 
extremely  lax  tissues,  such  as  the  scrotum  and  eyelid,  large 
portions  of  skin  can  be  removed  with  scarcely  any  visible  scar 
resulting  :  but  where  the  skin  is  tense — as,  e.g.,  over  the  front  of 
the  tibia — the  scar  of  an  ulcer  is  always  relatively  large. 

When  the  whole  thickness  of  the  skin  has  been  destroyed  it  is 
not  reproduced,  and  the  epithelial  covering  of  the  cicatrix  is 
ilevoid  of  papillae,  hairs,  sebaceous  and  sweat  glands. 

Occasionally  the  growth  of  scar  tissue  does  not  cease  when  the 
womid  has  closed,  but  more  fibrous  tissue  is  produced,  and  a 
keloid  growth  results.  Keloid  is,  indeed,  a  tumour  composed  of 
scar  tissue,  and  may  originate  in  the  site  of  any  healed  wound. 
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lowever  minute.  It  is  most  frequently  seen  on  the  chest  and 
ihouklers.  and  is  relatively  common  in  the  scars  on  the  necks  of 
tuberculous  persons.  The  microscope  shows  that  a  keloid  is 
composed  of  spindle  cells  and  fibrous  tissue,  closely  resembling 
:he  structure  of  a  fibro-sarcoma.  In  most  cases,  after  continuing 
to  increase  for  an  indefinite  time,  the  growth  of  a  keloid  scar 
ceases,  and  in  many  instances  the  tumour  already  formed  par- 
tially or  entirely  atrophies.  Removal  of  keloid  by  operation  is 
generally  useless,  as  the  scar  of  the  operation  wound  also  usually 
3ecomes  keloid. 


CHAPTER  VI. 

HEALING  OF  WOUNDS. 

Although  wounds  are  generally  described  as  healing  in  four  or 
five  different  ways,  yet  in  all  the  process  by  which  they  are 
finally  closed  is  the  result  of  inflammation.  It  will  be  remem- 
bered that  we  have  already  defined  inflammation  (p.  30)  as  "  the 
succession  of  changes  which  occurs  in  a  living  tissue  when  it  is 
injured,  &c.,"  and  thus  it  may  be  said  that  every  injury  carries 
with  it  its  own  cure,  for  in  all  alike  the  healing  process  is  of 
inflammatory  origin,  and  is  the  direct  result  of  the  injury. 

It  is  true  that  even  within  very  recent  years  "  healing  by 
immediate  union  "  has  been  described,  but  this  is  a  process 
which  may  be  said  to  have  no  pathology,  for  in  it  the  several 
tissues  are  supposed  simply  to  join  without  the  intervention  of 
any  uniting  material  whatever.  Thus,  one  piece  of  muscle  would 
become  attached  to  another  piece,  one  end  of  a  cut  vessel  to  the 
other,  and  so  forth.  It  is  certain  that  this  never  really  occurs, 
and  that  in  all  cases  there  is  some  intervening  plastic  material, 
however  small  in  amount. 


Healing  by  First  Intention 

is  healing  without  the  formation  of  pus,  and  is  best  seen  in 
cases  of  surgical  operations,  where  healthy  soft  tissues  have  been 
cleanly  divided  by  a  sharp  knife — e.g.,  in  operations  for  hare-lip 
or  in  flap  amputations. 

If  in  such  a  case  all  haemorrhage  is  arrested,  and  the  parts 
are  brought  into  complete  apposition,  the  following  changes  may 
be  noticed  : 

The  edges  of  the  wound  at  first  become  slightly  red  and 

swollen,  the  latter  condition  being  often  well  demonstrated  by 

50 
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the  "  burying  "  of  the  sutures  which  have  been  originally  quite 
loosely  tied,  but  which  subsequently  become  tightened  by  the 
swelling  of  the  soft  parts.  Following  this  there  is  some  increase 
of  heat  and  pain,  and  thus  it  will  be  seen  that  all  the  signs  of 
inflammation  are  present,  though  all  in  a  very  slight  degree, 
and  strictly  limited  to  the  immediate  neighbourhood  of  the 
wound.  In  the  first  few  hours  there  is  often  a  little  oozing  of 
serous  or  plastic  fluid,  but  after  the  second  day,  or  earher,  the 
pain,  redness,  heat,  and  swelling  subside,  and  a  thin  red  line  is 
the  onlv  indication  of  the  previous  injury.  Next,  the  redness  of 
this  line  fades,  and  finally  a  narrow  white  streak  or  "  cicatrix  " 
remains. 

A  closer  investigation  of  the  process  shows  that  in  the  absence 
of  all  sutures,  the  cut  surfaces  are  within  a  few  hours  held 
together  by  some  glutinous  substance,  and  that  with  care  they 
may  be  separated  without  the  necessary  causation  of  bleeding, 
the  non-vascular  uniting  medium  being  fibrin,  which  has  been 
exuded  from  the  vessels  in  the  immediate  neighbourhood  of  the 
wound.  Twenty-four  hours  later  the  uniting  material  has 
become  vascularised,  and  any  attempt  to  separate  the  cut  surfaces 
will  excite  haemorrhage,  whilst,  later  still,  the  newly  formed 
blood-vessels  shrink  and  disappear,  and  the  scar  becomes  abso- 
lutely non-vascular. 

A  microscopical  examination  of  the  wound  affords  an  ample 
explanation  of  these  clinical  facts. 

The  immediate  effect  of  the  injury  is  to  set  up  those  changes 
which  are  characteristic  of  the  inflammatory  process,  and  con- 
sequently the  parts  in  the  immediate  neighbourhood  of  the 
wound  become  the  seat,  first  of  hypersemia,  and  then  of  stasis, 
exudation  of  liquor  sanguinis  and  of  leucocytes,  prohferation 
of  connective-tissue  cells,  formation  of  new  blood-vessels,  and 
softening  of  the  inflamed  tissues.  In  each  flap  there  is  a  develop- 
ment of  the  "  inflammatory  new  formation  "  or  "  interstitial 
granulation  tissue,"  already  described,  and  between  the  flaps, 
and  into  the  uniting  fibrin,  cells  are  exuded.  These  changes 
are  quickly  followed  by  the  formation  of  loops  of  new  blood- 
vessels and  of  granulation  tissue  between  the  flaps,  which  are 
in  fact,  as  it  were,  melted  into  one  another,  in  the  same  way 
as    two    pieces  of  seaUng-wax   may   be  united  if  heated  and 
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li(M(l  in  ;ip])()sition,  the  iiiflaininatorv  process  soltciiiiii:  the 
tissue's  in  tlic  same  wav  as  llic  llaiiic  softens  the  S('alini,'-\vax 
(Billroth). 

Now.  it  has  alieadv  boon  shown  that  in  healthy  tissues  no 
inflammation  will  progress  to  suppuration  if  the  injured  part  is 
not  irritated  either  by  mechanical  means  or  by  the  presence  of 
septic  material  ;  so  that  in  the  wound  in  cpiestion.  whilst  the 
initial  injury  is  alone  capable  of  exciting  a  sufficient  amount  of 

inflammation  to  promote  its  healing, 
if  no  irritant  be  subsequently  ap- 
plied resolution  will  shortly  ensue, 
and  the  inflammatory  process  will 
subside.  If  such  be  the  case,  the 
exudation  of  cells  and  liquor  san- 
guinis, and  the  formation  of  new 
vessels  will  cease,  for  sufficient 
material  has  now  been  provided  for 
the  repair  of  the  injured  part.  But 
the  process  of  repair,  begun  chiefly 
by  the  connective-tissue  cells,  goes 
on  until  the  scar  is  formed.  Finally, 
both  those  cells  which  lie  between 
the  flaps,  as  well  as  those  which  lie 
in  the  softened  tissues  of  the  flaps 
themselves,  will  develop  and  form 
fibres,  and  finally  the  w^ounded  surfaces  wall  be  united  by  a  firm 
scar  of  non-vascular  fibrous  tissue. 

Healing  by  scabbing.^ — Healing  by  scabbing  is  healing  by  first 
intention.  The  scab  is  formed  by  blood-clot,  which  is  often 
held  more  firmly  than  it  otherwise  would  be  by  being  matted 
\nth  hair  and  sometimes  with  other  foreign  bodies.  The  scab 
plays  the  part  of  a  natural  "  dressing,'  and,  by  preventing 
mechanical  irritation  and  infection  by  septic  material  from 
without,  promotes  healing  without  the  formation  of  pus.  In 
some  cases  the  scab  fails  to  prevent  suppuration,  and  when  it 
becomes  separated  a  drop  or  two  of  pus  is  found  beneath  it 
covering  over  an  ulcerated  surface — healing  by  first  intention 
has  failed,  and  union  by  granulation  is  in  progres:-. 


Diagram  of  a  Healing  Wound. 
At  B  the  space  between  the 
flaps  is  filled  with  cells,  which 
at  ;A  have  become  developed 
into  fibrous  tissue,  and  at  C 
are  accumulating  m  such  num- 
bers as  to  separate  the  flaps 
and  form  pus. 
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Healing  by  Second  Intention,  or  Healing  by 
Granulation. 

Healing  by  second  intention  is  healing  with  formation  of  pus. 
If  a  wound  about  to  heal  by  granulation  is  watched,  it  will  be 
seen  that  the  same  changes  occur  in  it  at  first  as  in  the  wound 
healing  by  first  intention,  but  that,  as  time  goes  on,  the  signs  of 
inflammation,  instead  of  decreasing,  become  more  marked.  The 
redness  and  swelling  extend,  and  the  discharge,  which  originally 
consists  of  serum  or  of  lymph,  instead  of  soon  drying  up, 
increases  in  quantity  and  changes  its  character,  for,  though  it  is 
at  first  merely  stained  with  the  blood-colouring  matter  derived 
from  disintegrating  clots,  it  afterwards  becomes  thicker  and 
whiter,  and  finally  consists  of  pus. 

At  first,  the  edges  of  the  wound  are  united  by  fibrin,  but,  as 
suppuration  progresses,  the  pus  gradually  collects  between  the 
flaps,  and  after  a  time  completely  separates  them,  and  exposes 
granulating  surfaces. 

Microscopically  examined,  the  same  changes  are  at  first  noticed 
as  in  healing  by  first  intention.  Instead,  however,  of  the  inflamma- 
tory process  stopping  short  at  the  production  of  just  a  sufficient 
number  of  cells  to  unite  the  wounded  surfaces,  it  progresses. 
More  and  more  cells  and  fluid  are  exuded,  the  uniting  fibrin, 
the  interstitial  granulation  tissue,  and  the  softened  tissues 
of  the  flaps  become  completely  liquefied,  and  finally  the  flaps 
are  separated,  and  their  "  granulating "  surfaces  are  exposed. 
It  will  thus  be  seen  that  up  to  a  certain  point  the  processes 
of  healing  by  first  and  by  second  intention  are  identical.  The 
cause  of  the  suppuration  in  the  second  case  is  to  be  found  in 
the  presence  of  either  a  mechanical  irritant  or  of  septic  matter. 
Some  foreign  body  may  be  in  the  wound,  serum  or  blood  may 
be  retained  under  tension,  or  a  portion  of  dead  tissue  may 
remain  and  decompose,  and  so  the  inflammation  will  progress 
instead  of  undergoing  resolution. 

A  granulating  surface  being  thus  exposed,  it  in  many  cases 
proceeds  to  heal  in  exactly  the  same  way  as  an  ulcer — i.e.,  by  the 
development  of  fibrous  tissue  in  the  deeper  parts  from  the 
connective-tissue  cells,  and  by  a  constant  formation  of  fresh 
granulations  until  the  surface  is  reached.     It  is  in  these  cases 
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t  hat  pliagocvtosis  can  be  well  observed.  The  leucocytes  are  seen 
to  contain  nnniorous  cocci,  the  organisms  of  suppuration.  The 
connective-tissue  cells  may  assist  in  this  process  and  help  to 
clear  away  the  leucocytic  debris,  "which,  remains  behind  after  the 
death  of  the  white  corpuscles. 

In  other  cases  healing  by  third  intention  takes  place. 

Healing  by  Third  Intention,  or  Union  of 
Granulations. 

This  method  of  healing  is  really  far  more  common  than  is 
usually  supposed,  and  consists  in  the  approximation  and  union 
of  the  opposed  granulating  surfaces,  all  irritating  matter  which 
originally  caused  suppuration  having  been  first  removed.  Such 
a  mode  of  union  has  already  been  described  as  taking  place 
between  the  opposing  walls  of  an  abscess  after  evacuation  of  its 
contents,  and  constantly  occurs  in  the  deeper  parts  of  all  granu- 
lating flap- wounds,  though,  on  account  of  the  fact  that  it  cannot 
be  seen  in  actual  progress,  it  has  scarcely  obtained  sufficient 
prominence. 

Healing  of  lacerated  and  contused  wounds. — In  lacerated  and 
contused  wounds  not  only  is  the  initial  injury  greater  than  in 
clean  cuts,  but  small  portions  of  the  damaged  tissues  are  usually 
injured  beyond  repair,  and  die.  These  dead  portions,  being  in 
contact  with  the  living  parts,  and  often  infiltrated  with  septic 
material,  act  as  foreign  bodies  to  the  tissues  amongst  which  they 
lie  and  cause  suppuration.  On  account  of  these  reasons  lacerated 
womids  with  large  sloughs  cannot  be  expected  to  unite  by  first 
intention,  for  before  healing  can  occur  the  dead  parts  or  sloughs 
must  be  separated.  After  this  has  taken  place,  the  wound  heals 
by  second  or  third  intention  in  the  manner  already  described. 

The  Effect  of  Drainage  of  Wounds. 

In  many  large  wounds  it  is  customary  to  provide  for  the  free 
escape  of  any  fluids  that  may  collect  in  the  injured  parts.  This 
provision  for  the  escape  of  fluid  is  spoken  of  as  "  drainage." 

In  what  has  been  written  above  of  the  changes  observed  during 
the  union  of  wounds,  the  escape  of  serous  and  plastic  fluid,  and 
in  other  cases  of  pus,  has  been  mentioned  as  of  usual  occurrence. 
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This  fluid  is  derived  in  part  from  the  contraction  of  clots  and  the 
squeezing  out  of  serum,  but  in  much  greater  part  from  the 
exudation  which  is  the  necessary  accompaniment  of  all  inflam- 
mation. In  some  cases,  where  large  raw  surfaces  are  left,  as 
after  amputations,  the  amount  of  this  fluid  is  very  considerable, 
and  if  no  exit  were  allowed  it  might  collect  between  the  flaps, 
and,  by  mechanically  separating  them,  and  causing  tension,  would 
efiectually  prevent  union  by  the  first  intention — a  trouble  which 
is  obviated  by  the  use  of  drainage-tubes  during  the  first  day  or 
two  after  operation.  But  not  only  does  retained  fluid  prevent 
healing  by  mechanically  separating  the  parts  ;  it  also  provides  an 
admirable  medium  for  the  development  of  any  micro-organisms 
that  may  gain  access  to  it. 

It  has  been  shown  by  Wegner  that  fluid  containing  micro- 
organisms may  be  introduced  with  impunity  into  the  peritoneal 
cavity  of  an  animal  so  long  as  no  more  fluid  is  used  than  can  be 
readily  absorbed.  If,  however,  more  fluid  is  injected  than  can 
be  absorbed,  it  causes  an  accumulation  in  the  peritoneal  cavity, 
and  peritonitis  supervenes.  The  explanation  of  this  is  ob\'ious. 
The  unabsorbed  fluid  quickly  becomes  charged  with  animal 
matter  by  osmosis,  and  in  this  the  micro-organisms  rapidly 
develop,  and  cause  putrefactive  and  inflammatory  changes. 
When  only  a  little  fluid  is  used  it  is  rapidly  absorbed,  and  the 
micro-organisms,  coming  into  direct  contact  with  living  and 
healthy  tissues,  are  immediately  destroyed. 

There  is,  therefore,  a  great  difference  between  exposing  to 
contamination  an  open  granulating  surface  and  one  which  is 
closed.  Thousands  of  people,  for  instance,  go  about  their  daily 
work  with  large  ulcers  on  their  legs,  freely  exposed  to  dirt  of  all 
kinds,  and  septic  in  the  extreme,  yet  no  harm  comes,  for  any 
organisms  which  may  gain  access  to  the  ulcerated  surface  are 
either  destroyed  by  the  granulations — perhaps  by  phagocytosis 
or  by  the  solvent  action  of  the  pus — or  quickly  washed  away  in 
the  discharge,  and  get  no  opportunity  of  exciting  putrefactive 
or  other  morbid  changes.  On  the  other  hand,  if  but  a  few  bacteria 
gain  access  to  the  retained  fluid  in  an  amputation  wound,  they 
will  rapidly  multiply  in  it,  will  cause  decomposition  of  the  fluid, 
and  will  form  material  which,  if  absorbed,  will  lead  to  severe 
constitutional  symptoms. 


CHAPTER  VII. 

SURGICAL  FEVER,  AND  INFLAMMATORY 
LEUCOCYTOSIS. 

Traumatic  fever  is  a  fever  due  to  an  injury.     Suppurative  fever 
is  a  fever  occurring  in  connection  with  the  formation  of  pus. 

Traumatic  Fever. 

If  any  severe  injury  is  inflicted  on  a  healthy  person,  the  tem- 
perature, after  a  transient  depression  dependent  on  "  shock," 
often  rises  above  the  normal,  and  continues  to  ascend  for  about 
twenty-four  to  forty-eight  hours,  usually  attaining  its  highest 
point  on  the  evening  of  the  second  day.  The  increased  rapidity 
of  pulse  and  respiration,  the  dryness  of  the  skin  and  of  the  mouth, 
the  furred  tongue,  constipated  bowels,  and  scanty,  acid  urine, 
which  are  the  usual  accompaniments  of  fever,  are  all  present. 
After  the  second  day  the  temperature  descends,  and,  as  a  rule, 
the  fever  has  run  its  course  by  the  fourth  or  fifth  day.  It  never 
continues  more  than  a  week.  Traumatic  fever  such  as  this  has 
no  connection  with  any  septic  condition  of  a  wound.  It  is  the 
direct  result  of  changes  set  up  by  the  injury  itself,  and  provided 
that  nothing  intervenes  to  alter  its  course,  will  reach  its  height 
and  then  subside  in  a  perfectly  definite  manner. 

The  causes  of  this  form  of  fever  have  been  variously  explained. 
The  first  and  oldest  theory  is  that  it  is  due  to  the  increased  tem- 
perature of  the  parts  which  have  become  inflamed  as  the  result 
of  the  injury.  This,  however,  is  not  true,  for,  as  has  already 
been  mentioned,  the  increased  temperature  of  the  inflamed  part 
is  only  relative,  and  never  exceeds  that  of  the  blood.  It  is, 
therefore,  not  possible  that  the  latter  should  become  heated  by 
its  transit  through  the  inflamed  area. 
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The  second  theory  is  that  the  fever  is  caused  by  the  absorp- 
tion of  pyrogenoiis  material.  Any  substance  which,  when 
inoculated,  causes  a  rise  of  temperature  is  said  to  be  "  pyro- 
genous,"  and  it  has  been  shown  that  the  ferment  which  is  present 
during  the  formation  of  fibrin  belongs  to  this  class.  In  many 
cases  of  traumatic  fever  there  has  been  extravasation  of  blood 
into  the  cellular  tissue,  and  pyrexia  is  a  common  result  of 
effusion  of  blood  into  a  joint  or  into  the  pleural  cavity.  It  is 
therefore  probable  that  the  absorption  of  fibrin  ferment  from 
blood  or  from  inflammatory  products  independently  of  any  septic 
contamination  may  cause  fever. 

The  third  theory  is  that  the  fever  is  of  nervous  origin — that 
the  irritation  of  the  peripheral  nerves  at  the  seat  of  injury,  either 
mechanically  or  by  implication  in  the  inflammatory  process,  may 
reflexly  cause  the  production  of  a  greater  amount  of  heat  through- 
out the  body.  No  doubt  need  be  entertained  of  the  possibility 
of  such  a  mode  of  production  of  heat,  for  it  finds  a  parallel  in  the 
normal  physiological  processes  by  which  the  temperature  of  the 
body  is  maintained  at  a  uniform  level,  and  it  is  certain  that,  in 
some  cases  at  least,  traumatic  fever  is  of  neurotic  origin.  Thus, 
in  cases  of  simple  fracture  the  temperature  frequently  rises 
within  an  hour  or  two  of  the  receipt  of  the  injury,  when  there 
has  scarcely  been  time  for  the  absorption  of  inflammatory  pro- 
ducts. And,  again,  in  many  other  cases  a  splint,  tightly  apphed, 
or  inflicting  pain,  is  the  cause  of  an  attack  of  fever,  which  imme- 
diately subsides  after  the  removal  or  loosening  of  bandages  or 
strapping.  In  another  variety  of  traumatic  fever,  the  fever 
is  the  immediate  result  of  irritation  of,  or  injury  to,  the  urinary 
tract,  and  especially  the  male  urethra.  In  some  patients  the 
passage  of  a  catheter,  which  in  no  way  injures  the  mucous 
membrane,  is  immediately  followed  by  a  rigor  and  faintness,  with 
much  shock,  succeeded  by  a  rise  of  temperature  of  several  degrees, 
which  in  its  turn  usually  quickly  passes  away,  the  attack  being 
evidently  throughout  of  a  neurotic  nature. 

It  is  thus  clear  that  traumatic  fever  runs  its  most  typical 
course  when  a  wound  is  healing  by  first  intention,  that  it  is 
independent  of  any  septic  changes,  a)id  may  be,  and  often  is, 
present  in  injuries  unaccompanied  by  any  open  wound  at  all. 

If  a  wound  does  not  heal  by  first  intention,  and  pus  is  formed. 


r)S  SUPPURATIVE  FEVKR. 

tho  tramiuitie'  I't'vcr,  instead  of  siibsuliiig,  is  liable  to  cojitiiiue, 

and  to  pass  gradually  into  suppurative  fever. 

Suppurative  Fever. 

This  form  of  fever,  unlike  that  which  precedes  it,  attains  no 
definite  height  and  runs  no  deiinite  course,  for,  unlike  the  former, 
it  is  not  dependent  upon  a  single  and  transient  cause,  but  is 
liable  to  last  so  long  as  the  suppuration  persists. 

Cause. — The  same  causes  that  produce  traumatic  fever  may 
also  influence  the  course  of  suppurative  fever,  but  the  most 
inijiortant  and  most  active  cause  of  the  latter  is  undoubtedly  the 
absorption  of  "  pyrogenous,"  or  fever-producing,  material  from 
the  wound.  It  has  been  already  mentioned  more  than  once  that 
the  cause  of  suppuration  is  either  mechanical  irritation  or  the 
presence  of  micro-organisms  which  are  pyrogenic  or  septic  in 
nature.  Now,  the  pus  which  is  formed  as  the  result  of  mere 
mechanical  irritation  has  little  more  pyrogenous  properties  than 
has  fibrin  ferment,  but  the  pus  which  is  produced  by  the  action 
of  pyogenic  cocci  or  is  contaminated  by  septic  material  is  in  the 
highest  degree  pyrogenous.  In  speaking  of  the  drainage  of 
wounds,  it  has  already  been  said  that  the  retained  products  of 
inflammation  form  a  most  favourable  medium  for  the  develop- 
ment of  micro-organisms,  and  if  pus  which  is  at  first  perfectly 
healthy  is  submitted  to  the  action  of  the  organisms  capable  of 
promoting  suppuration  or  putrefaction,  it  will  soon  be  found 
that  the  latter  have  produced  in  the  previously  almost  innocuous 
pus  morbid  products  which,  if  injected,  will  cause  all  the  symp- 
tons  of  severe  suppurative  fever.  Thus,  it  has  been  shown 
experimentally  that  the  chemical  products  of  micro-organisms 
are  capable  of  causing  fever  when  injected  into  the  circulation 
or  subcutaneously.  The  pyogenic  cocci  produce  toxic  sub- 
stances which  are  markedly  pyrogenous.  Further,  it  has  been 
shown  that  the  dead  bodies  of  bacteria  contain  substances 
which  are  not  only  pyogenic  but  lead  often  to  great  febrile 
disturbances,  accompanied  by  marked  changes  in  the  blood, 
both  chemical  and  morphological ;  there  is  often  a  pronounced 
leucocytosis,  and  an  impairment  of  the  coagulative  power  of  the 
blood.     In   some   cases,    no   doubt,    the    fever    produced   is   a 
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defensive  mechanism  applied  by  the  body  to  counteract  the 
effects  of  intoxication  or  infection.  In  other  cases,  however, 
it  signifies  a  gradual  decline  in  the  resistance  of  the  animal 
organism. 

If,  however,  a  free  exit  is  given  to  all  the  products  of  inflamma- 
tion, first,  they  will  not  be  absorbed  at  all,  and,  secondly,  they 
will  not  remain  sufficiently  long  exposed  to  the  action  of  micro- 
organisms to  become  contaminated  before  being  discharged  from 
contact  with  the  tissues  capable  of  absorbing  them. 

It  is  thus  evident  that  suppuration  may  occur,  and  large 
quantities  of  pus  may  be  formed,  and  yet  no  "  suppurative  fever  " 
may  be  present.  The  occurrence  of  the  latter  is  due  to  the 
retention  and  absorption  of  altered  inflammatory  products  rather 
than  to  their  formation. 

Just  as  traumatic  fever  fades  into  suppurative  fever,  so  the 
latter  fades  into  hectic  fever. 

Hectic  Fever. 

The  special  characteristic  of  hectic  is  the  marked  periodicity  of 
the  rise  of  temperature,  which  always  attains  its  greatest  height 
towards  evening,  and  then,  after  perspiration  more  or  less  profuse, 
gradually  sinking,  sometimes  becoming  normal,  but  often 
remaining  persistently  a  little  higher  than  natural. 

This  form  of  fever  is  almost  invariably  the  result  of  long- 
continued  suppuration,  but  whether  it  owns  a  cause  similar  to 
that  of  traumatic  and  suppurative  fever,  or  whether  it  has  an 
altogether  different  origin,  cannot  certainly  be  stated.  Its 
pathology  is  as  yet  obscure,  but  it  has  been  shown  by  experiment 
that  many  albumoses  which  are  amongst  the  metabolic  products 
of  suppurative  organisms,  are  capable  of  producing  fever  lasting 
for  several  days,  and  Koch's  tuberculin,  which  to  a  great  extent 
consists  of  toxic  albumoses,  when  injected  into  the  animal  body, 
will  cause  a  prolonged  rise  of  temperature,  so  that  we  must 
believe  that  the  hectic  fever  is  due  to  a  repeated  absorption  of 
peculiar  chemical  substances  elaborated  by  the  micro-organisms. 
These  in  some  cases  react  as  albumoses,  but  their  true  nature  is 
at  present  unknown. 


no  IXKI.AMMATORV  LErcOrYTOSTS. 

Inflammatory  Leucocytosis. 

It  will  be  convcnioiit  at  this  point  to  ineiitioii  another  "  con-  - 
stitutional  "  feature  of  inflammation,  namely,  the  increase  in  the 
circulatinf];  leucocytes  of  the  blood  known  as  "  inflammatory 
leucocytosis."  The  nature  of  this  increase  has  already  been 
explained  :  it  is  part  of  the  mechanism  by  which  the  reserves  of 
leucocytes  in  the  bone  marrow  are  mobilised  for  function  at  the 
seat  of  injury. 

The  average  immber  of  circulating  leucocytes  in  health  is  about 
ToOO  per  cubic  millimetre  :  anything  from  five  to  ten  tliousaiid 
may  be  regarded  as  within  the  limits  of  the  normal.  Of  these, 
some  5000  should  be  polynuclear  leucocytes,  some  2000  lympho- 
cytes, while  the  ba'ance  is  made  up  of  small  numbers  of  large 
mononuclears  and  eosinophils  w'ith  a  iew  basophils.  Now,  in  an 
acute  inflammation  the  special  need  is  for  polynuclears  :  it  is  these 
which  are  passed  out  into  the  circulation  in  extra  num})ers  :  the 
leucocytosis  of  acute  inflammation  is  essentially  a  polynuclear 
leucocytosis.  The  actual  number  of  leucocytes  found  in  the  blood 
depends  upon  two  factors — (1 )  the  nature,  extent  and  severity  of 
the  injury,  (2)  the  capacity  of  the  patient  to  respond  to  it  by 
suitable  defensive  measures.  A  patient  with  no  powders  of 
response  may  show  little  or  no  leucocytosis  even  in  presence  of  a 
grave  inflammation,  and  such  cases  are  highly  unfavourable.  A 
trivial  injury  naturally  causes  no  marked  response,  and  leucocy- 
tosis may  be  wholly  absent.  The  great  value  of  a  leucocyte  count 
in  surgical  practice  is  seen  in  two  directions  :  it  is  a  valuable 
adjunct  to  diagnosis,  often  serving  to  reveal  the  presence  of  a 
focus  of  suppuration  which  might  otherwise  escape  detection,  and 
it  is  of  some  help  in  prognosis  as  an  indication  that  the  patient  is 
responding  adequately  to  the  emergency. 

An  increase  of  the  circulating  leucocytes  up  to  fifteen  or  twenty 
thousand  per  cubic  millimetre  is  common  in  acute  inflammations, 
and  may  be  regarded  as  a  moderate  leucocytosis.  Leucocytoses 
of  thirty  thousand  or  more  are  sometimes  seen — e.g.,  in  pneu- 
monia. As  an  instance  of  the  value  of  the  leucocyte  count  no 
better  one  can  be  cited  than  appendicitis.  Leucocytosis  is  slight 
or  absent  in  ordinary  catarrhal  troubles  of  the  appendix,  but  the 


INFLAMMATORY  LEUCOCYTOSIS.  61 

formation  of  an  abscess  in  that  region  is  generally  associated  with 
a  well-marked  increase  in  the  circulating  leucocytes.  If  in  a  case 
of  appendicitis  the  leucocyte  count  rises  suddenly  from  10.000  to 
20,000  or  30,000  per  c.  mm.,  it  becomes  probable  that  an  abscess 
is  forming  although  it  is  not  to  be  regarded  as  certain.  But  on 
the  other  hand  it  nmst  not  be  assumed  that  absence  of  leucocy- 
tosis  in  any  given  case  disproves  the  existence  of  abscess,  for  it 
may  have  been  present  at  an  earlier  stage,  and  have  passed  awav 
owing  to  failure  of  reaction  or  to  some  other  cause.  Leucocvtosis 
is  a  valuable  sign  only  if  taken  in  conjunction  with  other  symp- 
toms and  signs  :  it  offers  a  numerical  index  by  which  we  can 
gauge  the  patient's  reaction,  and  hence  by  inference  the  existence 
of  a  lesion  demanding  such  reaction. 

What  is  true  of  appendicitis  is  true  of  other  inflammatory 
processes,  though  polynuclear  leucocytosis  is  not  confined  to 
inflammations.  It  may  be  seen  in  septicaemia  and  in  many 
affections  unassociated  with  local  inflammations.  But  in  surgical 
practice  its  greatest  practical  value  has  been  found  to  be  in  the 
diagnosis  of  deeply  seated  suppurations  ;  it  may  also  serve  as  an 
aid  in  judging  of  the  efficacy  of  treatment — for  instance,  as  to 
whether  an  empyema  is  or  is  not  efficiently  drained. 


CHAPTER  VIII. 
SAPRiEMIA,  SEPTICAEMIA,  AND  PYAEMIA. 

Sapr-IIMIA  is  a  clinical  term  applied  to  a  constitutional  condition 
resulting  from  absorption  of  the  chemical  products  of  pyogenic 
or  septic  organisms. 

It  has  already  been  mentioned  that  the  chief  cause  of  suppura- 
tive fever  is  the  absorption  of  the  chemical  products  of  suppuration 
or  decomposition  from  a  wound,  which  under  such  conditions 
is  called  septic,  not  because  there  are  necessarily  putrefactive  or 
truly  septic  processes  going  on,  but  because  those  changes  exist  in 
it  which  render  it  unhealthy  in  appearance  and  dangerous  to  the 
patient.  Sapraemia  is  to  be  regarded  as  simply  a  severe  form  of 
suppurative  fever,  which  is  also  the  result  of  absorption  of  toxic 
matter  from  an  inflammatory  area.  The  agents  at  work  in 
causing  decomposition  in  all  animal  substances  are  micro-orga- 
nisms, and  in  sapraemia  also  the  poisonous  material  results  from 
the  action  of  these  organised  ferments.  It  has  been  shown  by 
experiments  on  animals  that  two  separate  conditions  exist  which 
have  previously  been  included  under  the  one  name  of  septicaemia, 
and  before  proceeding  further  it  is  necessary  to  elucidate  this 
point. 

If  fluid  taken  from  a  decomposing  wound,  and  therefore  con- 
taining various  kinds  of  toxins,  be  first  of  all  carefully  filterer^ 
and  thereby  purified  from  the  numerous  nucro-organisms  which 
it  contains,  and  then  injected  into  an  animal,  it  is  evident  that 
the  latter  is  inoculated,  not  with  the  organisms  themselves, 
but  with  the  chemical  products  of  their  action  on  animal  matter. 
To  the  poisoned  condition  which  results  the  name  of  saprsemia, 
or  septic  intoxication,  is  applied. 

The  chief  symptoms  of  this  are  slight  muscular  twitchings  and 

loss  of  power,  with  great  restlessness,  vomiting,  and  diarrhoea. 
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The  temperature  rises,  the  breathing  becomes  difficult,  and  finally 
death  ensues  from  cardiac  weakness.  Such  is  the  course  of  events 
if  a  sufficiently  large  dose  has  been  given,  and,  when  an  excessive 
quantity  has  been  injected,  the  animal  may  die  in  an  hour  or  two. 
When  the  dose  is  but  small,  recovery  follows  after  a  shght  febrile 
attack.  The  course  of  events  is  entirely  analogous  to  what  is 
seen  when  any  other  active  unorganised  poison,  such  as  strych- 
nine, aconitine,  &c.,  is  administered.  If  the  dose  is  large  enough 
the  patient  dies  ;   if  not,  the  poison  is  excreted,  and  he  recovers. 

In  the  case  of  saprEemia,  then,  the  process  is  pre-eminently 
intoxicative.  A  concrete  example  will  show  this  clearly.  In 
the  case  of  a  uterus  after  dehvery,  in  which  through  neglect  the 
clots  and  decidual  remains  are  not  kept  in  a  clean  and  healthy 
condition,  the  result  is  a  more  or  less  raw  surface,  covered  with 
dead  and  devitalised  debris.  This  forms  a  soil  in  which  bacteria 
can  readily  grow.  There  is  no  necessary  invasion  of  the  sub- 
jacent living  tissues  :  even  saprophytes  may  multiply  under 
such  conditions,  and  the  products  of  their  activity,  absorbed 
into  the  circulation,  may  give  rise  to  fever  and  other  symptoms 
of  saprsemia.  Commonly,  however,  the  bacteria  concerned  are 
not  pure  saprophytes,  but  facultative  parasites.  In  cases  of 
raised  temperature  during  the  puerperium,  cultivations  from 
the  interior  of  the  uterus  usually  yield  a  growth  of  streptococci. 
Yet  even  in  this  case  the  condition  may  still  be  one  of  saprsemia, 
provided  that  no  invasion  of  living  tissues  has  taken  place — a 
matter  in  which  the  resistance  of  the  patient  plays  a  very  impor- 
tant part.  The  danger  of  such  invasion  is  indeed  great,  and 
in  many  cases  a  septic  endometritis  is  actually  present.  But 
in  a  true  saprsemia  the  fever  and  other  symptoms  will  subside 
if  the  uterus  be  thoroughly  cleansed  and  disinfected,  for  with 
the  removal  of  the  decomposing  clot  and  dead  or  dying  tissues 
in  its  interior  the  nidus  for  saprophytic  growth  disappears. 
The  absorption  of  poison  thereupon  ceases,  and  that  which  has 
already  been  absorbed  is  soon  eliminated.  It  has  been  a  case 
of  chemical  poisoning  from  outside  the  limits  of  Uving  tissue, 
and  no  purely  chemical  poison  can  multiply  in  the  body. 

Septic  infection,  or  true  septicaemia,  differs  from  sapriemia 
in  the  essential  particular  that  it  is  a  true  infective  process  due 
to  micro-organisms  capable  of  living  and  multiplying  in  living 
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tissues.  'I'licso  art'  (•oinmoiily  the  lainiliiii'  |)\'()>i(Miic  inicrococci. 
It  is  ('\j)oriiiioMtally  produced  Ity  injecting  infected  fluid  coiitaiii- 
iii<i  such  orj^anisms  into  a  susceptible  animal.  Obligatory 
saprophytes  are  not  the  cause  of  true  septicaemia,  for  they  are 
incapable  of  acting  on  living  tissues,  and  in  the  presence  of  the 
latter  are  soon  destroyed.  It  is  certain,  therefore,  that  other 
more  active  organisms,  capable  of  living  and  multiplying  in 
the  tissues  and  blood — pathogenic  parasitic  organisms — are  the 
cause  of  septicaimia.  Koch  has  indeed  shown  that  in  the  case 
of  mice  such  an  agent  exists — namely,  a  very  slender  bacillus, 
which,  if  introduced  into  a  mouse  in  the  smallest  quantities, 
multiplies  with  extreme  rapidity,  and  quickly  causes  the  death 
of  the  animal.  If  the  point  of  a  knife  be  dipped  into  the  blood 
of  a  mouse  which  has  died  from  this  cause,  and  a  slight  scratch 
be  inflicted  on  another  mouse,  the  latter  also  dies  with  similar 
symptoms.  Many  other  bacterial  diseases  met  with  in  animals 
are  truly  septicaimic,  as,  e.g.,  anthrax,  pneumococcus-septicaemia, 
&c.  Strictly  speaking,  then,  in  septicaemia  there  must  be  an 
infective  agent,  the  pathogenic  organism,  which,  introduced 
in  however  minute  a  dose  into  a  susceptible  body,  soon  multiplies 
in  the  tissue  and  blood,  thus  causing  a  general  infection.  The 
term  septicaemia,  however,  as  used  in  clinical  surgery,  includes 
other  conditions  besides  these,  and  an  illustration  will  make 
this  clear. 

Let  us  suppose  that  pyogenic  micrococci  find  entrance  into 
the  uterine  cavity  after  delivery,  and  begin  to  grow  and  multiply 
in  the  wall  of  the  uterus.  They  would  here  produce  their  toxins, 
and,  these  poisonous  substances  being  absorbed,  an  intoxication 
must  result.  The  organisms,  however,  being  facultative  para- 
sites, may  spread  in  and  along  the  healthy  tissues  also,  where 
the  saprophytes  could  not  live,  and,  in  the  absence  of  adequate 
resistance,  will  pass  through  and  beyond  Ihe  uterine  walls,  so 
that  soon  there  is  an  extra-uterine  form  of  infection,  and  with  it 
an  additional  production  of  toxins  and  an  exacerbation  of  the 
symptoms  of  intoxication.  The  process  in  such  a  case  probably 
spreads  along  the  lymph-channels,  and  though  there  are  all  the 
symptoms  of  septicaemia  present,  the  blood  may  be  entirely  free 
from  micro-organisms,  the  symptoms  being  due  to  an  intoxication, 
just  as  in  the  case  of  sapraemia.     In  both  there  is  an  infection, 
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both  there  is  an  intoxication  ;  but  in  the  one  case  we  have  to 
deal  mth  a  "  parasitic  "  infection,  in  the  other  with  a  "  saprophy- 
tic "  invasion  of  dead  or  dying  tissues. 

But  there  are  other  cases  in  which  the  cocci,  besides  spreading 
along  the  lymphatics,  may  enter  the  circulation  through  the  veins 
and  be  carried  away  to  distant  parts.  They  will  then  grow  and 
multiply  in  the  blood,  and  here  also  will  manufacture  their  virus, 
which,  being  readily  absorbed,  will  rapidly  cause  severe  symptoms 
of  intoxication.  At  the  same  time,  they  may  be  diffused  also 
generally  throughout  the  tissues  by  the  blood-stream,  so  that 
practically  the  whole  body  becomes  infected.  An  infection, 
therefore,  may  spread  (a)  along  the  lymphatics  ;  (6)  by  the  blood- 
stream, or  (c)  in  both  ways,  and  may  be  accompanied  or  followed 
by  identical,  or  at  any  rate  similar,  symptoms,  which  chnically 
are  included  in  the  term  septicsemia,  though  strictly  speaking  only 
when  the  blood  is  infected  should  we  speak  of  "septicaemia." 
The  poison,  then,  in  septicaemia  is  essentially  infective,  and  the 
symptoms  do  not  solely  depend,  as  in  the  case  of  sapraemia,  on  the 
amount  absorbed  from  the  wound,  for,  however  small  the  quan- 
tity of  the  poison,  the  organisms  which  it  contains  are  capable  of 
indefinite  multiplication  in  living  tissues  and  in  the  blood  itself, 
and  will  thus  in  time  produce  a  sufficient  amount  of  poison  to 
cause  death.  The  chief  symptoms  are  extreme  feebleness  and 
languor,  with  gradual  slowing  of  respiration. 

Sapraemia,  as  it  occurs  in  man,  generally  results  from  absorp- 
tion of  considerable  quantities  of  decomposing  matters  in  cases 
where  pus  and  the  other  products  of  inflanmiation  have  been 
retained  under  tension.  Thus,  it  may  be  caused  by  decomposition 
and  retention  in  the  uterus  of  the  fluid  discharge  which  follows 
parturition,  or  by  the  retention  of  pus  between  the  flaps  of  a 
septic  stump. 

Septicaemia,  on  the  other  hand,  may  be  produced  in  man,  as 
in  mice,  by  a  slight  prick  with  any  weapon  which  has  been  dipped 
in  septic  material,  and  is  particularly  prone  to  follow  such 
injuries  as  post-mortem  wounds,  or  the  injuries  sustained  by 
butchers  and  others  who  have  to  deal  with  dead  animals.  A 
large  proportion  of  cases  are  due  to  streptococcus  infection.  The 
amount  of  poison  introduced  may  be  infinitesimal,  but  it  can 
increase  in  the  body  to  an  almost  indefinite  extent. 
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It  is  evident  that,  in  the  case  of  saproemia,  if  the  (h)se  has  not 
been  large  enough  to  kill,  the  patient  may  readily  recover  if  the 
cause  of  the  poisoning  is  removed — e.g.,  if  the  retained  pus  is 
evacuated.  On  the  other  hand,  in  true  septicaemia,  even  if  the 
cause  be  removed,  the  patient  is  likely  to  die,  as  the  micro- 
organisms, once  introduced,  continue  to  multiply.  A  fatal 
termination  is  not,  however,  inevitable,  and  in  some  cases  at 
least,  even  when  the  existence  of  a  septicaemia  has  been  proved 
by  blood  culture,  the  bacteria  are  destroyed,  and  the  patient 
recovers. 

The  symptoms  of  "  septic  intoxication  "  in  man  cannot  practi- 
cally be  separated  from  those  of  "  septic  infection,"  and  it  is 
probable  that  in  many  cases  the  two  conditions  co-exist.  They 
would  never  have  been  differentiated  except  by  experiments. 
During  life  it  is  usually  possible  to  discriminate  between  them 
by  blood  cultures,  using  at  least  5  or  10  c.c.  of  blood.  The 
symptoms,  and  the  course  they  run,  can  scarcely  be  considered 
at  length  in  the  present  work,  but  it  may  be  briefly  stated 
that,  after  an  initial  rigor  of  long  continuance  and  unusual 
severity,  which  is  not  repeated,  there  follows  extreme  depression 
of  all  the  vital  functions,  and  most  noticeably  of  those  of  the 
central  nervous  system.  All  the  secretions  are  dried  up,  and 
urine  may  be  completely  suppressed.  The  secretion  of  pus 
shares  in  the  general  disturbance,  and  any  wound  that  there 
may  be  becomes  dry,  and  is  sometimes  covered  with  a  yellowish 
rind.  Severe  frontal  headache  is  throughout  a  most  prominent 
symptom. 

The  circulation  is  greatly  interfered  with,  especially  in  the 
smaller  capillaries,  and  in  many  parts  of  the  body  congestions 
and  actual  stasis  result.  The  blood  may  also  escape  from  the 
vessels,  and  may  form  small  ecchymoses  or  petechiae.  These  may 
be  seen  in  the  skin,  but  are  much  more  common  on  mucous  and 
serous  surfaces.  If  a  drop  of  blood  be  drawn  off  during  life, 
microscopical  examination  shows  that  some  of  the  red  blood- cells 
are  already  undergoing  disintegration,  and  that  all  of  them 
exhibit  a  great  tendency  to  cohere  and  form  solid  masses.  The 
breaking  up  of  the  red  blood-cells  indicates  that  the  poisonous 
material  actually  possesses  the  power  of  destroying  the 
essential  elements  of  the  blood,   whilst    the    cohesion    of    the 
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cells  also   explains,  in  part  at  least,  the  tendency  to  stasis  and 
congestion. 

On  post-mortem  examination,  decomposition  is  found  to  be 
far  advanced,  and  rigor  mortis  frequently  but  little  marked. 
Incisions  into  the  muscles  of  the  chest  and  limbs  show  that 
the  latter  are  stained  by  the  blood- colouring  matter  which  has 
escaped  from  the  disintegrated  cells.  On  opening  the  chest, 
petechise  may  be  discovered  on  the  pleurae  and  pericardium.  The 
heart-substance  is  stained,  as  are  the  voluntary  muscles,  and, 
like  them,  it  is  extremely  soft  and  tears  easily.  The  blood  in 
the  heart- cavities  and  throughout  the  body  is  of  a  dark,  tarry 
colour,  and  is  either  fluid  or  only  imperfectly  coagulated.  The 
lungs  are  very  congested  and  lacerable.  The  peritoneum  may 
present  petechial  spots,  and  the  liver,  spleen,  and  other  viscera 
are  all  darkly  congested  and  very  friable.  The  spleen,  in  par- 
ticular, is  enlarged  and  often  diffluent  in  texture,  and  cultiva- 
tions from  it  and  from  the  heart's  blood  will  reveal  the  infecting 
agent. 

Pyaemia. 

Pyaemia  is  a  form  of  septicaemia  characterised  by  the  develop- 
ment of  secondary  metastatic  inflammations. 

In  pyaemia,  as  in  septicaemia,  definite  bacteria  produce  the 
poisonous  or  septic  matter,  the  absorption  of  which  into  the 
system  gives  rise  to  the  general  or  constitutional  symptoms  of 
the  disease.  In  pyaemia  and  septicaemia  ahke,  the  wound  which 
is  the  seat  of  inoculation  is  generally  of  recent  origin,  and  wounds 
which  are  granulating  are  rarely  infected.  It  is  now  believed 
that  the  organisms  present  in  pyaemia  are  the  same  as  those 
which  produce  the  poison  in  septicaemia.  But  while  in  ordinary 
septicaemia  Streptococcus  pyogenes  is  the  infecting  agent  most 
usually  found,  Staphylococcus  pyogenes  is  perhaps  more  often 
present  in  the  metastatic  suppurations  of  pyaemia. 

The  earhest  symptom  of  pyaemia  is  a  rigor,  but,  whereas  in 
septicaemia  the  rigor  is  not  repeated,  pyaemia  is  characterised 
hy  frequent  rigors.  The  length  of  time  that  pyaemia  takes  to 
run  its  course  varies  greatly  in  different  cases.  In  some,  the 
patient  dies  in  three  or  four  days  ;    in  others,  not  for  weeks  or 
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for  months.  EvcMi  tlie  most  rapidly  fatal  cases  survive  longer 
t  han  do  those  of  septicaemia.  It  may  be  that  the  very  occurrence 
of  secondarv  foci  of  suj)j)uratioii  denotes  a  degree  of  resistance 
absent  in  the  more  rapidly  fatal  cases.  'I' he  most  frequent 
complications  are  broncho-pneumonia  and  pleurisy,  pericarditis 
and  endocarditis,  abscesses  scattered  throughout  the  body, 
painful  swellings  and  suppurations  of  joints,  peritonitis,  and 
thrombosis  of  the  veins  in  the  neighbourhood  of  the  seat  of 
inoculation. 

On  post-mortem  examination  the  muscles  may  be  found  more 
or  less  stained  as  in  cases  of  septicaemia.  The  lesions  most 
commonly  found  comprise  the  following : — On  opening  the 
thorax,  the  pleurae  are  seen  to  contain  considerable  quantities 
of  dark,  dirty-brown,  foul,  blood-stained  fluid,  often  mixed  with 
pus  and  shreds  of  fibrin.  Similar  fluid  may  distend  the  peri- 
cardium, and  the  surface  of  the  latter  membrane  may  be  rough 
and  shaggy  with  recent  lymph. 

On  removing  and  washing  the  lungs,  small  raised  patches, 
varpng  in  size  from  a  pea  to  a  walnut — and  seldom  larger — may 
be  seen  close  beneath  the  pleural  surface.  The  smalkst  of  these 
are  dark  in  colour,  the  largest  opaque  and  white.  If  the  former 
are  incised,  they  are  found  to  consist  of  very  darkly  congested 
patches  of  lung  tissue,  into  which  a  small  amount  of  blood  has 
been  extravasated.  If  one  a  little  bigger  be  chosen  for  incision, 
it  will  be  seen  that  in  the  centre  of  the  darkly  congested  area  there 
is  a  drop  or  two  of  pus,  whilst  all  the  sweUings  larger  than  a 
hazel-nut  are  nothing  more  than  abscesses.  On  making  sections 
of  the  lung,  patches  of  broncho-pneumonia  will  usually  be  found, 
and  there  may  be  pus  in  the  smaller  tubes.  Not  many  abscesses, 
however,  are  usually  found  deep  in  the  lung  itself ;  they  are 
chiefly  confined  to  the  sub-pleural  surface. 

A  microscopical  examination  shows  yet  more,  for  the  vessels  in 
the  thrombosed  area  are  found  to  contain  numerous  micrococci, 
which  in  some  of  the  smaller  capillaries  are  in  such  numbers 
that  they  alone  are  sufficient  to  arrest  the  passage  of  blood  (see 
Fig.  7). 

On  opening  the  heart,  endocardial  inflammation  or  small 
abscesses  in  the  heart-muscle  may  be  found.  The  peritoneum 
may  contain  fluid  similar  to  that  met  \vith  in  the  pleural  cavities 
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and  pericardium,  but  its  occurrence  is  not  nearly  so  frequent  as 
in  the  latter  situations.  The.  spleen  is  large,  soft,  and  friable  ; 
the  liver  is  in  a  similar  state.  Either  viscus,  as  well  as  the 
kidneys,  may  contain  abscesses.  If  one  of  the  joints  which  has 
been  swollen  and  painful  is  laid  open,  it  is  found  to  be  distended 
^vith  thin,  oily  pus.  Frequently  the  cartilages  and  synovial 
membrane  look  quite  healthy  and  shiny ;  in  other  and  rarer 
cases  they  are  ulcerated,  and  the  bone  is  exposed.  Abscesses 
may  be  found  in  different  parts  of  the  body,  being  specially 
common  in  the  parotid  regions.  Wherever  pus  occurs  it  contains 
micrococci. 

An  examination  of  the  wound  will  generally  reveal  the  presence 
of  retained  pus,  which  is  often  foul.     The  veins  in  the  neighbour- 
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A  Small  Vessel  in  the  Lung  completely  plugged  with  Micro- 
cocci.    From  a  case  of  pyaemia.     (Crouch,  ^  in.) 

hood  are  sometimes  filled  with  clot,  and  thrombosis  may  extend 
for  a  considerable  distance.  The  clot  is  always  ill-formed,  friable, 
and  disintegrating.  Frequently,  in  clots  which  are  the  most 
broken  down,  either  semi-purulent  fluid  or  true  pus  may  be 
found.     The  vein- wall  may  be  roughened  or  ulcerated. 


Explanation  of  the  Secondary  Abscesses. 

Such  are,  briefly,  the  post-mortem  appearances  of  a  case  of 
pyaemia.  Some  of  them — e.g.,  the  inflammation  of  the  synovial 
surfaces — may  be  explained  by  the  poisoned  condition  of  the 
blood,  but  it  is  evident  that  the  abscesses  in  the  different  viscera 
require  further  explanation.  The  first  thing  to  notice  about  them 
is  their  locahty.     They  are  far  more  frequently  met  with  in  the 
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lungs  than  in  otlior  viscera,  and,  whenever  tliey  occur,  are  situated 
at  the  periphery  of  organs  and  in  the  neighbourhood  of  the 
smallest  capillaries.  This  at  once  suggests  an  embolic  origin,  and 
the  source  of  embolism  is  readily  found  in  the  thrombosed  veins. 
If  an  embolus  derived  from  one  of  the  valves  of  the  heart,  or 
from  a  healthy  clot,  and  consisting  simply  of  a  piece  of  fibrin,  be 
lodged  in  the  terminal  branches  of  any  visceral  artery,  it  will 
cause  a  complete  stoppage  of  the  blood-stream,  with  secondary 
congestion,  but  in  no  case  will  suppuration  ensue.  The  abscesses 
of  pysemia  cannot,  then,  be  accounted  for  by  the  lodgment  of 
simple  emboli,  but  the  condition  of  the  clot  in  the  veins  furnishes 
the  necessary  clue.  The  wound  has  been  the  seat  of  certain 
septic  changes  due  to  the  presence  of  micro-organisms,  and  septic 
matter  has  been  formed  in  it.  Similar  changes  have  occurred  in 
the  veins  and  their  contents,  and  it  must  be  remembered  that  the 
coagulated  blood  is  dead  tissue,  and  therefore  incapable  of  offering 
any  resistance  to  the  growth  of  the  parasites,  which  indeed  it 
supplies  with  food.  The  clot  is  not  a  simple  thrombus  ;  it  is  a 
poisoned  or  infected  one  and  contains  micrococci,  and  because  it 
is  so  poisoned,  therefore  it  disintegrates.  The  abscesses  are  now 
easily  explained.  The  clot  in  the  vein  breaks  up,  and  minute 
portions  of  it,  being  washed  away,  are  carried  by  the  venous 
blood  to  the  right  side  of  the  heart,  and  are  thence  propelled 
into  the  pulmonary  circulation.  In  the  smallest  arterioles 
these  emboli  lodge,  and  in  the  vessels  and  the  neighbour- 
ing lung-tissue  the  micrococci  excite  exactly  the  same  septic 
changes  as  were  occurring  in  the  wound  from  which  they  haV^e 
been  directly  derived.  The  emboli  are  not  simple  ;  they  are 
infective. 

The  abscesses  in  the  other  viscera  are  similarly  accounted  for. 
Either  some  of  the  particles  of  clot  from  the  original  seat  of 
thrombosis  are  not  detained  in  the  Imig-capillaries,  and,  reaching 
the  left  side  of  the  heart,  enter  the  systemic  circulation,  or,  as  is 
much  more  probable,  fresh  bacterial  emboli  are  derived  from  dis- 
integrating clots  formed  in  the  pulmonary  veins  around  the 
scattered  abscesses.  The  embolic  nature  of  the  abscesses  in 
question  is  further  exemphfied  by  noting  that,  in  cases  of  pyaemia 
following  injuries  or  operations  about  the  rectum,  the  abscesses 
are  most  frequent  in  the  liver,  and  not  in  the  lungs — a  fact 
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which  is  readily  explained  when  it  is  remembered  that  much  of 
the  rectal  blood  enters  the  portal  and  not  the  systemic  system  of 
veins.  In  "  ulcerative  endocarditis  "  also,  where  the  valves  of 
the  heart  are  the  seat  of  bacterial  growth,  the  emboli  which  are 
frequently  detached  lodge  in  the  arterioles  of  the  spleen,  kidneys, 
brain,  and  other  viscera,  and  sometimes  cause  the  formation  of 
embolic  abscesses,  whilst  at  the  same  time  septicemia  results 
from  the  general  poisoning  of  the  blood. 

It  will  thus  be  seen  that,  in  pyaemia,  there  is  not  only  septic 
fluid  absorbed  from  the  woimd,  but  solid  particles  of  poisoned 
clot  are  scattered  by  means  of  the  circulation,  and  it  is  these 
solid  particles  which  give  rise  to  the  metastatic  suppurations 
which  are  typical  of  the  pyaemic  state.  But  the  abscesses  in  the 
lungs  and  heart  are  also  the  cause  of  the  suppurative  pleurisy  and 
pericarditis  already  described.  As  has  been  mentioned,  these 
abscesses  are  situated  just  beneath  the  serous  coat,  and  as  they 
increase  in  size  they  commonly  rupture  into  the  serous  cavity. 
The  septic  pus  they  contain  being  thus  brought  into  contact  with 
the  pleura  or  pericardium,  suppurative  inflammation  of  these 
membranes  ensues. 

Pygemia  is  really  merely  a  variety  of  septicaemia,  characterised 
by  the  presence  of  secondary  or  metastatic  abscesses,  but  pro- 
duced by  the  same  organisms.  The  process  is  essentially  septi- 
caemic,  but  there  is  a  formation  of  infective  thrombi,  which 
necrose  and  lead  to  embolism,  and  hence  to  fresh  metastatic  foci, 
which  suppurate  and  act  as  additional  "  septic  "  and  intoxi- 
cative  centres.  The  symptoms  are  in  the  first  place  due  to 
intoxication,  but  in  part  also  to  the  mechanical  effects  of 
embolism. 

It  will  be  seen,  then,  that  in  a  case  of  septic  infection,  when 
perchance  the  organisms  obtain  access  into  the  circulation,  one 
or  more  results  may  ensue  :  {a)  they  may  grow  and  multiply  in 
the  blood,  generally  causing  rapid  death  by  moans  of  an  acute 
blood  intoxication  ;  (6)  the  blood-stream  may  deposit  the  orga- 
nisms throughout  the  tissues,  and  thus  cause  a  general  diffusion 
of  the  infective  process,  as,  e.g.,  in  cases  of  ulcerative  endocarditis 
resulting  from  a  septic  infection,  where  occasionally  a  general 
erysipelas  of  the  face  and  extremities  may  be  produced  through 
the  circulation  ;    (c)  thrombi  may  form  at  the  seat  of  injury, 
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wliic-h  l)or()ine  infected  and  break  do'wni  ;  the  detached  clot  then 
phigs  some  distal  vessel,  and  embolism  results,  leading  to  secon- 
dary septic  foci  (pyajmia).  If  the  blood  be  examined  during  life, 
micro-organisms  can  frequently  be  demonstrated  in  the  first  two 
conditions,  and  are  rarely  absent  in  true  embolic  pyaemia.  These 
are  the  essential  differences  between  the  various  modes  of  infection 
through  the  circulation.  It  is  difficult  to  find  special  names  for 
all  the  various  "  septic  "  processes,  but  pyaemia  as  a  clinical  term 
should  be  applied  only  to  a  septicaemia  accompanied  by  metastatic 
infective  embolism. 

No  doubt  typical  instances  of  these  conditions  differ  both 
clinically  and  anatomically  from  each  other,  but  frequently  no 
hard-and-fast  line  can  be  drawn.  Thus,  in  typical  septicaemia 
there  is  but  one  rigor,  and  death  ensues  very  rapidly  ;  but  in 
other  cases  there  are  several  rigors,  and  the  patient  may  live  a 
week  or  ten  days,  yet  a  post-mortem  examination  shows  the 
lesions  of  septicaemia  alone,  and  none  of  the  multiple  abscesses  of 
pyaemia.  Again,  a  case  which,  at  first  at  any  rate,  looks  hke  one 
of  septicaemia  may  exhibit  after  death  numerous  disseminated 
suppurations.  It  is  on  accomit  of  such  cases  and  of  bacterio- 
logical observation  that  we  must  consider  these  diseases  as  really 
and  essentially  parts  of  the  same  process,  and  the  entrance  of 
the  organisms  into  the  circulation,  and  the  disintegration  of 
septic  thrombi  are  to  be  considered  as  chance  occurrences  in  the 
course  of  a  case  which  otherwise  would  have  remained  a  local 
septic  infection. 

The  conditions  of  wounds  and  of  patients  which  predispose  to 
the  development  of  the  diseases  in  question  are  identical.  Any- 
thing which  impairs  health  and  so  diminishes  the  resisting 
power  of  the  tissues  predisposes  the  patient  to  attack.  Over- 
crowding, insufficiency  of  fresh  air  and  good  food,  the  presence 
of  large  numbers  of  suppurating  wounds  in  the  same  room  or 
building,  are  the  most  important.  Wounds  of  veins  or  of  bones 
are  more  frequently  followed  by  both  pyaemia  and  septicaemia 
than  injuries  of  other  parts  of  the  body  ;  whilst  the  retention 
of  decomposing  pus  and  other  inflammatory  products  is  always  a 
fertile  source  of  such  affections. 

The  follo\\ing  table  may  assist  in  giving  a  clearer  idea  of  the 
various  processes  of  septic  infection  : 
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=Sapr8emia. 


INTOXICATION. 

A.  Following  an  infection  of   material  outside  the"| 

limits  of  the  living  tissues  J 

B.  Following  an  infection  by  parasitic  (pyogenic) 

organisms  | 

(«)  Spreading  along  the  lymph  channels.  | 

{b)  Spreading  by  means  of  the  blood  vessels  : '.  =  Septicemia. 

(1)  Growing  and    multiplving    in    the  i 

blood  "  I 

(2)  Carried  to  the  tissues  by  the  blood 

C.  Following  an  infection  hy  parasitic  (pyogpnic)\ 

organisms  and  producing  septicaemia  with  .-=  Pyaemia, 
infective  thrombi  and  emboU  J 

Anti-streptococcus  serum. — In  the  treatment  of  streptococcus 
septicaemia  and  streptococcus  infections  generally  extensive  trial 
has  in  recent  years  been  made  of  the  serum  of  animals  which 
have  been  highly  immunised  against  species  of  streptococcus.  It 
is  too  early  to  pass  final  judgment  upon  the  value  of  this  treat- 
ment. In  some  cases  brilhant  results  have  been  reported,  but 
in  a  larger  number  of  instances  little  benefit  has  been  derived. 


CHAPTER  IX. 

ERYSIPELAS. 

Erysipelas  is  essentially  a  spreading  infective  inflammation. 
It  usually  attacks  the  skin,  but  may  also  occur  on  mucous, 
serous,  and  synovial  surfaces.  It  is  probable  that  it  always 
commences  in  a  wound,  for  cases  of  so-called  idiopathic  erysipelas 
almost  invariably  affect  some  exposed  part  of  the  body,  such 
as  the  face,  where  small  abrasions  are  common.  The  disease 
is  the  result  of  a  local  infection,  but  althougli  the  chief  apparent 
effect  of  the  inoculation  is  also  local,  there  is  always  at  the 
same  time  more  or  less  severe  constitutional  disturbance.  It 
will  be  convenient  to  describe  erysipelas  as  it  occurs  on  cutaneous 
surfaces,  for  here  it  is  at  once  most  frequently  met  with  and 
is  seen  in  its  most  typical  forms. 

Three  varieties  of  the  disease  are  described  : 

Cutaneous  erysipelas. 

Cellulo-cutaneous  or  phlegmonous  erysipelas. 

Cellulitis. 
In  each  of  these  the  first  symptom  is  a  rigor,  with  rise-  of 
temperature,  followed  by  sweating.  Any  existing  wound  assumes 
an  unhealthy  aspect,  healing  processes  cease,  granulations  wither, 
and  secretion  of  pus  diminishes.  Very  soon  the  edges  of  the 
wound  swell,  and  the  skin  becomes  bright  red.  The  swelling 
and  redness  extend  together,  so  that  the  limits  of  a  cutaneous 
erysipelas  while  it  is  spreading  are  sharply  defined  by  a  raised 
well-marked  border.  The  hyperaemia  is  followed  by  exudation  of 
fluid,  which  collects  beneath  the  epidermis  to  form  vesicles,  or 
else,  accumulating  in  larger  quantities,  results  in  the  production 
of  bullae.  The  exudation  is  not  limited  to  the  skin,  but  extends 
also  to  the  subcutaneous  tissue,  and  when  the  latter  is  loose,  as  in 
the  eyelids  and  scrotum,  the  effused  fluid  may  cause  much  swell- 
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ing.  Very  shortly  after  the  first  symptoms  of  erysipelas,  the 
lymphatic  glands  in  the  neighbourhood  become  inflamed  and 
swollen,  and  soon  afterwards  the  lymphatics  between  them  and 
the  womid  are  marked  out  as  tender  and  red  lines.  As  the 
erysipelas  spreads  at  the  edges,  it  fades  in  the  centre,  and  when 
it  ceases  to  spread,  the  raised,  defined  margin  is  lost,  and  the 
redness  fades  gradually  into  the  surrounding  tissues.  It  is  not 
usual  for  cutaneous  erysipelas  to  terminate  in  suppuration,  but 
this  may  occur.  After  the  redness  has  begun  to  fade,  the  epider- 
mis of  the  affected  area  quickly  desquamates.  The  symptoms  of 
fever  are  always  well  marked,  but  the  amount  of  constitutional 
disturbance  depends  greatly  on  the  condition  of  the  patient's 
health. 

In  phlegmonous  erysipelas  the  inflammation  is  not  conflned 
to  the  true  skin,  but  extends  more  deeply,  and  involves  the  sub- 
cutaneous tissues.  The  redness  of  the  skin  is  not  so  bright  as  in 
the  cutaneous  form,  but  the  swelling  is  greater.  The  exudation 
contains  much  more  of  the  fibrin-forming  elements  of  the  blood, 
and  as  a  consequence  causes  great  induration  and  brawny  thick- 
ening ;  the  inflammation  is  always  very  acute,  and  exudation 
most  rapid.  On  account  of  the  rapidity  -^-ith  which  exudation 
takes  place,  the  inflamed  parts  soon  become  very  tense  and  shiny, 
their  vessels  are  compressed,  and  they  may  "  slough  "  from  inter- 
ference with  their  nutrition.  Almost  all  cases  of  phlegmonous 
erysipelas  result  in  suppuration,  and  after  a  time  the  brawny 
thickening  gives  place  to  a  softer  and  boggy  feel,  which  indicates 
the  liquefaction  of  both  inflamed  tissues  and  inflammatory  pro- 
ducts alike.  At  this  stage  the  epidermis  frequently  peels,  and, 
especially  when  no  treatment  is  adopted,  large  areas  of  skin  die, 
together  with  portions  of  the  subjacent  areolar  tissue.  If  the 
erysipelas  now  subsides,  the  dead  tissue  A\"ill  be  cast  off  as  a  slough, 
and  an  ulcerating  surface  will  be  exposed.  In  bad  cases  the 
sloughing  process  involves  tendons,  muscles  and  vessels,  and  may 
leave  a  hmb  which  is  permanently  damaged  or  useless.  Constitu- 
tional symptoms  are  much  more  marked  in  phlegmonous  than 
in  cutaneous  erysipelas.  The  temperature  frequently  rises  to 
105°,  or  higher,  and  dehrium  is  common.  One  of  the  most 
common  complications  is  bronchitis  with  congestion  of  the  lungs, 
or  broncho-pneumonia. 
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Cellulitis  ililTcrt:.  but  little  from  phlegmonous  erysipelas.  In  it, 
however,  the  stress  of  the  inflammation  falls  primarily  on  the 
ct'llular  tissue,  and  secondarily  on  the  skin.  As  a  result  of  this, 
redness  is  not  so  marked,  and  is  usually  preceded  by  swelling. 
Inflammation  of  the  lymphatic  vessels  and  glands  is  conunon,  and 
suppuration  and  sloughing  occur  as  in  the  cellulo-cutaneous  form. 
In  this,  as  in  the  preceding  varieties  of  the  disease,  septica3mia 
may  occur. 

If  a  patient  dies  of  any  of  the  varieties  of  erysipelas,  a  post- 
mortem examination  frequently  reveals  but  little.  The  most 
common  morbid  condition  is  great  congestion  and  oedema  of  the 
lungs,  often  combined  with  broncho-pneumonia  and  pus  in  the 
smaller  tubes.  Occasionally  pleuritic  effusion  is  found,  and  when 
the  head  has  been  the  seat  of  the  inflammation,  there  may  be 
diffuse  meningitis.  The  abdominal  viscera  may  be  congested, 
and  the  blood  more  fluid  than  natural. 

Causes  of  Erysipelas. — It  is  probable  that  extreme  plethora 
predisposes  to  erysipelas,  and  there  can  be  little  doubt  that  some 
individuals  are,  without  apparent  cause,  specially  prone  to  be 
attacked.  The  disease  appears  to  be  particularly  liable  to  occur 
in  the  subjects  of  chronic  nephritis,  and  in  those  fatal  cases  which 
I  have  examined  after  death  I  have  almost  always  found  catarrhal 
or  interstitial  inflammation  of  the  kidneys.  The  accumulation  of 
large  numbers  of  suppurating  wounds  in  a  building,  and  exposure 
to  bad  smells  or  draughts  of  cold  air,  act  as  predisposing  causes, 
whilst  the  retention  of  inflammatory  products  in  a  wound  is 
always  fraught  with  danger  of  erysipelas. 

Experiment  has  made  it  certain  that  specific  micro-organisms 
play  the  directly  exciting  part  in  the  causation  of  this  disease, 
and  the  undoubted  influence  of  such  causes  as  have  just 
been  mentioned  in  no  way  tends  to  disprove  the  influence  of 
organisms,  for  it  is  probable  that  the  latter  are  only  capable  of 
causing  trouble  when  under  circumstances  that  are  favourable  for 
their  growth  and  development. 

It  has  been  shown  that  in  erysipelas  the  lymphatics  of  the  skin 
are  filled  with  micrococci  (Streptococcus  erysipelatos),  and  the 
disease  has  been  readily  transmitted  to  other  animals  by  inocu- 
lation either  of  fluid  containing  these  organisms,  or  else  of  the 
micrococci  themselves  after  manv  cultivations  carried  on  in 


CAUSES  OF  ERYSIPELAS.  77 

different  media.  These  experiments  have  been  made  on  man  as 
well  as  on  animals,  and  in  almost  every  case  typical  erysipelas 
followed  inoculation.  From  the  rapid  extension  of  the  micrococci 
along  the  lymphatics,  erysipelas  has  been  called  "  infective  capil- 
lary lymphangitis."  The  streptococcus  of  erysipelas  is  identical 
with  the  Streptococcus  pyogenes.  It  would  seem  that  the  latter 
under  certain  conditions  ^\'ill  produce  a  mere  suppuration  or 
abscess  ;  under  others,  erysipelas  ;  and  under  others,  again,  the 
severest  forms  of  septicaemia.  Why  this  should  be  so  it  is  as  yet 
impossible  to  decide,  but  probably  it  depends  partly  on  the 
degree  of  \nrulence  of  the  microbe,  and  partly  on  the  patient's 
degree  of  resistance.  In  rare  cases  a  condition  indistinguishable 
from  erysipelas  has  been  found  due  to  microbes  other  than 
•)treptococcus  pyogenes — e.g.,  to  the  pneumococcus. 


CHAPTER  X. 

TETANUS. 

Tetanus  is  a  disease  which  usually  follows  an  injury,  and  is 
characterised  by  tonic  and  clonic  spasms  of  various  nuiscles. 

The  injuries  which  are  most  frequently  followed  by  tetanus 
are  lacerated  wounds  of  the  hands  or  feet,  but  it  may  well  be 
doubted  whether  this  frequency  is  out  of  proportion  to  the  ex- 
posure, and  consequent  liability  of  such  parts  to  sustain  hurts. 
Tetanus  rarely  occurs  w^ithin  the  first  twenty-four  hours  after 
injury,  and  its  onset  may  be  postponed  for  several  weeks. 

In  almost  all  cases  the  wounds  are  contaminated  with  dust, 
dirt,  or  earth.  Tetanus  may  follow  the  smallest  wound  into 
which  such  matter  has  been  deeply  implanted  ;  for  the  bacillus  of 
tetanus  is  found  in  the  soil,  especially  in  manured  soil  and  in 
street  mud,  and  in  dust.  It  is,  therefore,  widely  distributed, 
but  it  seems  that  tetanus  is  commoner  in  warm  climates,  though 
this  is  possibly  due  to  the  fact  that  in  such  countries  people  walk 
about  less  protected.  Farmers,  gardeners,  and  labourers  are 
especially  exposed  to  the  infection,  and  tetanus  is  not  rare-  on 
battlefields.  The  bacillus  of  tetanus  is  an  obUgatory  anaerobic 
organism,  capable  of  forming  spores.  These  spores  are  terminal, 
so  that  the  spore-bearing  bacillus  under  high  magnification 
resembles  a  drumstick  (see  Fig.  8).  It  occurs  in  earth  and  soil 
down  to  a  depth  of  six  to  seven  feet,  beyond  which  bacterial  life 
is  impossible,  and  a  small  trace  of  such  earth  inoculated  under 
the  skin  of  a  mouse  or  guinea-pig  may  produce  typical  tetanus  in 
about  12-24  hours. 

At  one  time  various  theories  existed  as  to  the  causes  of  tetanus, 
but  now  it  has  been  settled  beyond  all  doubt  that  it  is  caused  by 
the  specific  organism.  The  latter  is  found  at  the  seat  of  lesion 
in  tetanic  patients,  or  can  be  cultivated  from  the  pus  or  exuda- 
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tion  of  the  wound,  or  from  the  surroundings  of  the  patient.     It 

has  been  shown  that  the  tetanus  of  puerperal  women  and  that  of 

new-born  children  are  caused  by  the  same  bacillus.     In  fact, 

without  that  organism  there  can  be  no  tetanus,  so  that  the  older 

views  of  idiopathic  or  spontaneous  tetanus  must  now  be  definitely 

abandoned.     It  was  assumed  that  abnormal  conditions  of  the 

peripheral  nerves  at  the  seat  of  injury,  either  by  directly  extending 

to  the  spinal  cord,  or  by  reflex  irritation,  were  capable  of  exciting 

general  spasms.     This  is  now  known  to  be  without  foundation. 

It  is  important  to  remember  that  tetanus  is  essentially  an 

intoxicative  lesion  and  not  a  true  septicsemic  process.     After 

death  the  toxin  has  been  obtained  from  the  blood  and  various 

organs,  though  the  urine  remains  free.     The  organisms  are  found 

apparently  only  during  the  early  stages  of  the  disease,  at  the 

seat  of  injury  alone,  and  as  a  rule  in  such  small  numbers  that 

their  presence  cannot  be  demonstrated  except  by 

a  timely  animal  experiment  or  artificial  cultivation        ^^^-  ^^ 

in  hydrogen,  or  at  any  rate  in  an  atmosphere  free         ikj^    * 

from  oxygen.     The  bacilli  produce  an  extremely          "A/^fa,^ 

active  poison  or  toxin — it  has  been  calculated  that  \ 

the  fatal  dose  for  an  average  adult  man  is  "23  of  a  '^ 

milliorramme — which  is  absorbed,  and,  acting  on 

,       *  .      ,  ,  .  ,  .  ■  *^^,  Bacilli  of 

the  spniai  cord,  excites  the  typical  spasms,     ihe       Tetanus. 

nature  of  this  substance  is  unknown,  but  it  seems 
perhaps  allied  to  the  enzymes.  It  may  be  obtained  from  arti- 
ficial cultures,  and  injected  into  a  susceptible  animal  it  will 
readily  produce  fatal  tetanus.  There  is  evidence  that  the  toxin 
is  absorbed  by  the  motor  nerves  and  not  by  the  blood  or  lymph 
channels. 

There  is  a  great  difference  in  the  resistance  of  animals  to  this 
disease  :  rodents  quickly  succumb,  dogs  are  but  little  predis- 
posed, and  hens  naturally  immune.  It  is  interesting  from  a 
clinical  point  of  view  that  the  relative  insusceptibility  of  dogs 
breaks  down,  if  concurrently  with  the  tetanus  bacilU  pyogenic 
organisms  be  injected  into  the  tissues,  for  it  seems  that  clinically 
the  prognosis  is  most  serious  where  the  wound  is  in  a  condition 
of  suppuration.  After  artificial  inoculation  the  spasms  appear 
within  a  few  hours,  occurring  first  in  the  inoculated  limb,  whence 
they  quickly  spread  to  become  general.     In  man  the  incubation 
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period  varies  from  one  day  to  two  weeks  or  longer.     'J' he  shorter 

the  interval  is,  the  worse  the  issue  will  be,  and  cases  with  an 

incubation  period  of  from  8-14  days  r  ccasi</nally  recover  without 

treatment. 

The  wound  very  frequently  is,  or  has  been,  in  a  sloughy  and 
unhealthy  state,  but  occasionally  it  is  already  healed  when  the 
svmptoms  appear,  and  no  trace  of  an  injury  is  to  be  detected. 
Such  cases  are  often,  though  wrongly,  called  "  idiopathic." 

The  first  complaint  is  generally  that  the  neck  feels  stiff,  as  if 
from  exposure  to  cold,  and  the  movements  of  the  jaws  are  soon 
impaired.  After  a  time,  swallowing  causes  spasm  of  the  muscles 
of  deglutition,  and  the  jaws  become  clenched.  Tonic  spasm  of 
other  muscles  ensues,  and  the  abdominal  walls  consequently 
become  hard  and  resistant.  In  many  cases  the  muscles  of  the 
back  are  in  a  condition  of  tonic  spasm,  and  the  patient  is  bent 
backward  into  a  position  of  opisthotonos.  In  addition  to  the 
tonic  contractions,  the  patient  is  liable  to  be  seized  with  sudden 
and  violent  clonic  spasms,  which  affect  the  whole  muscular 
system,  and  in  the  case  of  the  diaphragm  give  rise  to  severe 
"  girdle  "  pains.  Constipation  is  common,  and  retention  of  urine 
may  occur.  The  mind  remains  clear  throughout.  The  act  of 
deglutition  becomes  impossible  after  a  time,  and  any  attempt  to 
swallow  excites  spasm.  Death  may  result  from  exhaustion  or 
cardiac  failure,  but  it  is  more  frequently  due  to  spasmodic  closure 
of  the  glottis  or  to  prolonged  spasm  of  the  muscles  of  respiration. 
The  temperature  frequently  presents  no  material  change,  but 
occasionally  it  rises  as  high  as  107°  or  108°,  and  in  such  cases  not 
infrequently  continues  to  ascend  after  death. 

Post-mortem  examination  rarely  reveals  any  abnormal  con- 
ditions. The  viscera  are  usually  quite  healthy,  but  some  of  the 
muscles  may  be  found  to  have  been  torn  by  the  violence  of  their 
own  contractions.  The  brain  and  spinal  cord  usually  present 
small  irregular  patches  of  slight  congestion,  and  degenerative 
changes  have  been  described  in  the  ganglion  cells.  Although 
inflammation  of  nerves  in  the  neighbourhood  of  the  wound  has 
been  described,  it  is  certainly  so  rarely  seen  that  its  occurrence 
must  be  regarded  as  problematical. 

Serum  or  antitoxic  treatment  of  tetanus. — Behring  and  Kitasato 
have  showTi  that  from  animals  artificially  immunised  against 
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tetanus  a  serum  may  be  obtained  which  when  injected  into  other 
susceptible  animals  of  the  same  or  other  species  will  render  them 
also  immune — i.e.,  the  serum  is  protective  or  immunising.  They 
have  further  demonstrated  that  it  is  possible  to  cure  the  disease 
by  means  of  repeated  injections  of  the  immunising  serum,  but 
it  requires,  as  may  be  guessed,  much  larger  C|uantities  of  serum 
for  the  purpose  of  a  cure  than  for  immunisation.  Naturally  the 
efficiency  of  the  serum  depends  on  the  degree  of  immunity  estab- 
lished, and  to  a  certain  extent  also  on  the  species  of  animal  used. 
It  seems  that  more  susceptible  animals  after  immunisation  give 
a  serum  more  active  than  one  obtained  from  less  susceptible 
ones.  The  serum  of  a  naturally  refractory  animal,  like  the  hen, 
has  no  protective  or  curative  powers,  but  if  the  animal  be  first 
inoculated  with  large  doses  of  tetano-toxin  its  serum  will  become 
potent. 

The  protective  serum  mixed  in  a  test-tube  \\ith  tetano-toxin 
will  render  it  inert,  or  "  neutralise  "  it,  so  that  the  action  depends 
on  an  antitoxic  property,  but  it  must  not  be  left  out  of  sight 
that  the  natural  predisposition  or  resistance  of  the  animal  is  a 
factor  of  great  importance.  It  has  been  showTi,  for  instance, 
that  a  dose  of  toxin  just  neutralised  wdth  serum,  so  as  to  be 
harmless  for  white  mice,  is  still  harmful  to  the  more  susceptible 
guinea-pig.  Serum  immunity  must  depend  on  many  obscure 
changes  and  conditions  in  the  animal  body,  and  at  present  we 
must  rest  content  ^^ith  the  facts. 

These  animal  experiments  have  been  applied  to  man  with 
some  slight  success,  the  curative  serum  being  obtained,  as  a  rule, 
from  horses  which  have  been  highly  immunised.  It  appears, 
however,  that  cases  of  acute  tetanus,  with  an  incubation  period 
of  from  1-7  days,  are  hardly  ever  benefited,  80  per  cent,  at  least 
dying  in  spite  of  the  serum  treatment ;  but  in  less  acute  cases 
the  serum,  or  antitoxin  as  it  is  called,  is  of  use,  and  we  are 
already  in  possession  of  favourable  records,  where  the  mortahty 
amounted  to  only  11.15  per  cent.  Serum  treatment  seems  the 
only  rational  mode  of  attacking  this  deadly  wound  infection. 
Animal  experiment,  however,  indicates  that  serum  treatment 
is  of  more  value  as  a  prophylactic  than  as  a  curative  agency  in 
tetanus. 

French  observers  have  advised  the  use  of  the  serum  as  a 
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protective  n<^oiit  in  cases  of  lacerated  wounds  or  ciuslies,  wlierc 
particles  of  sand  or  earth  are  rubbed  into  tlie  sore,  or  on  the 
battlefield,  where  tetanus  is  not  uncommon  and  extremely  fatal. 
The  serum  is  to  be  injected  immediately,  so  as  to  remove  a 
possible  danger  of  infection.  Immunity  is  readily  produced  in 
this  manner,  and  a  small  dose  only  is  re(|uired.  Tn  the  treatment 
of  the  declared  disease  the  serum  should  be  injected  directly 
into  the  spinal  theca.  For  prophylactic  purposes  subcutaneous 
injection  suffices. 


CHAPTER  XL 

GANGRENE. 

The  term  gangrene  is  equivalent  to  death,  but  is  generally 
applied  to  death  of  large  portions  of  the  body,  and  not  to  that 
of  small  pieces  of  skin  or  cellular  tissue.  The  death  of  these 
is  spoken  of  as  taking  place  by  the  process  of  "  sloughing."'  and 
the  dead  portions  of  tissue  are  called  "  sloughs."  In  ulcers,  as 
already  described,  death  is  "  molecular,"  and  the  dead  particles 
are  too  small  to  be  recognisable  by  the  naked  eye.  Gangrene 
is  usually  due  to  interference  with  the  circulation.  If  the  supply 
of  arterial  blood  be  alone  arrested,  the  tissues  will  not  only  die, 
but  being  deprived  of  all  fluid,  will  rapidly  shrivel  and  dry  up. 
In  consequence  of  this,  gangrene  resulting  from  arterial  obstruc- 
tion is  usually  classified  under  the  head  of  dry  gangrene. 

If  the  venous  or  capillary  circulation  is  also  interfered  with, 
dead  parts  will  retain  fluid  in  varying  amoimt,  and,  remaining 
moist  and  succulent,  are  said  to  be  in  a  condition  of  moist 
gangrene. 

In  other  cases  the  death  of  the  parts  is  the  result  of  the  action 
of  some  poisonous  and  usually  septic  matter  introduced  from 
without,  and  hence  gangrene  from  this  cause  is  classified  under 
the  head  of  septic  gangrene. 

In  addition  to  these  causes,  gangrene  may  result  from  the 
action  of  some  chemical  agent,  such  as  strong  nitric  or  sulphuric 
acid  or  caustic  alkali.  In  rare  cases  it  has  followed  the  prolonged 
appUcation  to  the  skin  of  hnt  soaked  in  1  in  20  carbolic  lotion. 


Dry  Gangrene. 

Dry  gangrene  is  caused,  as  we  have  already  said,  by  stoppage 
of  the  supply  of  arterial  blood  ;    it  may  be  induced  in  various 
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ways.  In  perfectly  healthy  peoph*  with  healthy  vessels  it  may 
be  caused  by  any  injury  to  the  main  arterial  trunks — e.g.,  sub- 
cutaneous laceration,  pressure  by  a  fragment  of  a  fraeturiHl  hone, 
the  application  of  a  ligature,  &c.,  as  well  as  by  the  lodgment  of 
an  embolus  in  some  vessel  too  small  to  admit  of  its  transit.  In 
a  very  large  number  of  patients  who  meet  with  such  accidents 
the  collateral  circulation  is  quite  sufficient  to  supply  the  peri- 
pheral parts  with  blood,  but  in  others,  and  especially  when  the 
vessels  are  diseased  or  are  plugged  by  secondary  emboli  detached 
from  the  thrombus  formed  at  the  original  seat  of  embolism,  this 
is  not  so,  and  gangrene  results.  The  causation  of  gangrene 
is  further  favoured  by  the  fact  that  the  embolus  commonly 
lodges  at  a  bifurcation,  and  so  occludes  two  vessels,  as  well  as  by 
the  diseased  state  of  the  heart  often  present  as  the  cause  of  the 
embolism.  In  such  cases  the  patient  usually  suffers  at  first  from 
severe  pain  of  a  burning  character,  pulsation  ceases  in  the  vessels 
below  the  seat  of  obstruction,  and  the  limb  becomes  ana?sthetic, 
cold,  and  pale.  The  onset  of  the  symptoms  is  sudden,  the  pul- 
sation in  the  occluded  vessel  can  be  felt  to  stop  at  the  point  of 
obstruction,  and  in  this  situation  there  is  frequently  some  tender- 
ness. In  most  cases  the  extent  of  the  gangrene  declares  itself 
within  forty-eight  hours,  and  after  this  time  it  ceases  to  spread. 
If,  however,  the  other  vessels  of  the  limb  are  diseased,  the 
gangrene  is  not  so  rapidly  defined. 

As  the  limb  dies,  the  colour  changes  from  a  dead  white  to  a 
bluish  tinge,  and  then,  if  left  long  enough,  gradually  assumes  a 
dull-red,  gi-eenish,  or  blackish  hue.  The  skin  shrinks  into  folds, 
and  the  epidermis  becomes  dry  and  horny.  Finally,  the  gan- 
grenous part  is  completely  mummified,  and  in  this  state  may 
easily  be  preserved  for  many  years  after  removal  from  the  body. 
Such  complete  mummification  is  rare,  and  usually  certain  parts 
of  the  dead  hmb  are  succulent  and  decomposing. 

The  dryness  and  blackness  of  the  gangrenous  part  are  most 
marked  at  the  periphery,  and  where  the  dead  skin  joins  the 
hving  the  former  is  of  a  dull-red  colour,  and  comparatively 
moist.  If  the  gangrenous  part  be  left  in  contact  wdth  the  living 
tissues,  the  latter  soon  show  e\adence  of  inflammation.  A  bright 
red  line  appears  at  the  junction  of  the  Hving  with  the  dead ; 
exudation   of  inflammatory  products  proceeds   ^yith   rapidity, 
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pus  is  formed,  and  ulceration  commences.  In  this  way  the  dead 
parts  are  separated  from  the  living  by  Avhat  is  commonly  called 
the  * '  line  of  demarcation."  This  hne,  as  wdll  be  seen,  is  the  result 
of  a  process  of  ulceration  by  which  those  living  tissues  which  are 
in  contact  with  the  dead  parts  are  destroyed,  and  so  separated 
from  the  latter.  The  ulcerative  process,  once  it  has  begun,  pro- 
gresses so  long  as  the  dead  part  lies  in  contact  with,  and  so 
produces  irritation  of,  the  living.  In  this  way  a  gangrenous 
portion  of  a  limb  may  be  completely  separated  and  cast  off, 
though  such  a  result  will  necessarily  occupy  much  time  if  there 
is  any  bone  involved.  After  separation  has  been  completed, 
the  granulating  surface  which  is  left  will  heal  like  any  other 
ulcer. 

Senile  gangrene  is  a  variety  of  dry  gangrene  dependent  upon 
disease  of  the  peripheral  arteries.  In  old  people  the  vessels  are 
frequently  the  seat  of  atheroma,  or  of  primary  calcareous  de- 
generation. As  a  result  of  either  of  these  morbid  conditions,  the 
arterial  walls  become  very  rough,  rigid,  and  inelastic,  and  in 
proportion  as  they  become  so  altered  they  are  incapacitated  for 
the  proper  performance  of  their  functions  as  carriers  of  blood. 
The  peripheral  parts  are  consequently  not  properly  nourished 
and  in  some  cases  the  deficiency  in  the  blood-stream  is  aggravated 
by  the  clotting  of  the  blood  on  the  roughened  vessel-wall,  and 
the  occlusion  of  the  artery  by  thrombosis.  These  changes  are 
most  commonly  met  with  in  the  arteries  of  the  lower  extremity, 
and  thus  senile  gangrene  occurs  most  frequently  in  the  foot  and 
leg.  In  many  patients  with  senile  gangrene,  the  heart  also  is 
fatty,  and  the  general  health  feeble. 

The  limb  of  a  person  whose  vessels  are  thus  diseased  is  usually 
cold,  and  is  liable  to  become  readily  numbed  from  exposure,  or  if 
subjected  to  compression  of  any  kind  ;  the  arteries  themselves 
may  be  felt  as  hard,  rigid,  and  tortuous  cords.  If  a  toe  of  this 
ill-nourished  limb  be  in  any  way  injured,  the  slightest  inflamma- 
tion may  produce  an  extensive  stasis  of  the  feeble  blood-stream, 
and  may  thus  completely  deprive  the  parts  of  their  supply  of 
nourishment.  Gangrene  of  the  injured  toe  will  now  ensue,  and 
the  tissue  in  contact  with  it  becomes  in  its  turn  the  seat  of 
inflammation,  which  again  induces  stasis  and  gangrene.  The 
fact  is,  that  the  vitality  of  the  tissues  is  so  low  that  they  are  unable 
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to  withstand  tlie  sli<jhtest  interference  with  their  nutrition,  and 
the  ^an^rene,  havinj^  once  started,  will  contiiuie  to  extend  till  its 
projiress  is  arrested  by  meeting  with  sonic  tissue  in  which  infUun- 
niation  may  progress  to  ulceration,  and  to  separation  of  tiie 
living  from  the  dead  part  by  the  formation  of  a  "  line  of  demar- 
cation." 

In  some  cases  the  gangrene  is  of  the  dry  variety  thiougiiout, 
but  most  frequently  the  inflammation  which  precedes  it  in  its 
course  up  the  limb  results  in  the  exudation  of  a  certain  amount 
of  fluid,  and  until  this  has  been  dried  off,  the  dead  tissues  remain 
moist.  The  gangrenous  part  is  thus  always  most  dry  at  its 
periphery,  where  it  has  been  longest  dead. 

In  many  cases,  after  a  line  of  demarcation  has  commenced  to 
form,  gangrene  again  begins  to  extend,  an  event  which  means 
that  the  parts  reached  by  the  gangrene  are  not  sufficiently  well 
nourished  to  withstand  the  call  made  upon  their  vital  resources 
by  the  inflammatory  process.  Considering,  therefore,  that  the 
parts  about  any  line  of  demarcation  are,  so  to  say,  only  just  alive, 
it  is  at  once  evident  that  any  additional  injury  inflicted  upon 
them,  such  as  the  cutting  of  a  flap  for  an  amputation,  will  be  the 
cause  of  a  further  extension  of  the  gangrene.  The  appearance 
of  the  dead  tissues  and  the  mode  of  formation  of  the  line  of 
demarcation  differ  in  no  material  respect  from  the  similar  pro- 
cesses already  described  in  dealing  ^^^th  the  subject  of  gangrene 
from  embohsm  and  from  injury. 

Patients  who  are  the  subjects  of  senile  gangrene  are  usually  in 
a  very  feeble  state  of  health,  and  in  many  cases  the  pain,  want  of 
sleep,  and  absorption  of  septic  products  from  the  decomposing 
tissues  cause  a  fatal  termination  before  the  gangrenous  process 
ceases.     Death  occasionally  results  from  pulmonary  embolism. 

Diabetic  gangrene. — Persons  who  are  sufEering  from  diabetes 
are  liable  to  be  attacked  by  a  form  of  gangrene  which  resembles 
in  many  respects  senile  gangrene,  although  the  dead  parts  do  not 
shrivel  and  dry  as  in  the  latter,  but,  on  the  contrary,  are  often 
moist  and  decomposing.  Diabetic  gangrene  is  frequently  started 
by  some  trifling  injury,  and  spreads  rather  quickly  up  the  affected 
limb.  Its  course  is  more  rapid  than  is  that  of  senile  gangrene, 
and  it  evinces  very  Uttle  tendency  to  limit  itself  by  the  formation 
of  a  line  of  demarcation.     The  sole  of  the  foot  is  the  commonest 
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place  in  which  diabetic  gangrene  commences,  and  in  some  cases  a 
"  perforating  ulcer  "  is  the  beginning  of  the  disease.  These  cases 
must  be  clearly  separated  from  another  and  rather  numerous 
class  in  which  after  gangrene  has  commenced  as  a  result  of  disease 
in  the  vessels  or  from  other  cause,  sugar  begins  to  be  excreted 
with  the  urine.  Here  the  patient  has  a  transient  glycosuria,  and 
the  sugar  in  the  urine  is  the  result  of  the  gangrenous  process,  and 
is  in  no  way  associated  with  its  cause. 

Idiopathic  symmetrical  gangrene,  or  Raynaud's  disease,  is 
the  term  apphed  to  certain  cases  of  dry  gangrene  occurring 
Avithout  any  evident  cause,  and  usually,  but  not  always,  affecting 
parts  symmetrically  placed. 

The  patients  are  generally  young  adults  or  children.  The 
parts  affected  are  the  fingers  and  toes,  and  more  rarely  other 
portions  which  are  exposed,  such  as  the  ears  and  the  nose.  Very 
commonly  there  is  a  history  that  for  some  time  pre\aous  to  the 
appearance  of  the  gangrene,  the  extremities  have  been  numbed 
and  cold,  with  enfeebled  circulation  and  a  tendency  to  the  forma- 
tion of  chilblains.  Death  commences  at  the  extreme  periphery, 
and  extends  upwards.  One  or  several  digits  may  die,  and  more 
rarely  the  gangrene  extends  to  the  whole  hand  or  foot.  In  most 
cases  the  dead  parts  are  extremely  dry  and  mummified.  Prog- 
nosis is  good  as  far  as  life  is  concerned.  The  dead  parts  are 
separated  in  the  usual  way,  and  surprisingly  good  stumps  are 
formed.  The  real  cause  of  the  gangrene  is  yet  obscure.  It  is 
probably  of  neurotic  origin,  and  in  some  cases  at  least  is  the 
result  of  peripheral  neuritis.  The  view  most  generally  held  is 
that  which  was  put  forward  by  Raynaud  himself,  namely,  that 
the  condition  depends  upon  arterial  spasm  excited  by  exposure  to 
cold  through  an  unduly  irritable  vasomotor  centre. 

Gangrene  from  frost-bite. — Parts  which  are  frozen  for  a  suffi- 
cient length  of  time  do  not  recover  their  vitality  on  the  removal 
of  the  cause.  The  result  of  exposure  to  extreme  cold  is  a  con- 
traction of  the  arteries,  which,  if  excessive  and  long  continued, 
deprives  the  peripheral  structures  of  their  blood-supply  to  such 
an  extent  that  they  die  and  shrivel  in  exactly  the  same  way  as 
when  a. large  vessel  is  occluded  by  a  ligature  or  an  embolus.  If 
placed  in  a  warmer  atmosphere,  blood  cannot  return  to  the  frozen 
tissues,  for  the  vessels  as  well  as  their  surroundings  are  gangrenous. 
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In  such  cases  tlio  dead  ])art  is  shrivelled  aii<l  imiiimiified.  and  is 

in  u  condition  of  typical  dry  gan<iiene. 

In  other  cases,  where  the  deprivation  of  blood  has  not  lasted 
so  lon<;.  it  has  been  noticed  that  if  the  part  is  suddenly  placed  in 
a  wanner  atmosphere,  and  blood  is  encouraged  to  return  with 
great  rapidity  and  in  large  quantities,  gangrene  will  ensue  with 
much  greater  certainty  than  if  the  frozen  tissues  are  only  slowly 
restored  to  their  natural  temperature.  In  such  cases  the  gan- 
grene is  of  the  moist  variety,  and  is  preceded  by  much  exudation 
and  other  signs  of  inflammation. 

It  is  probable  that  the  explanation  of  this  variety  of  gangrene 
from  exposure  to  cold  is  to  be  found  in  the  behaviour  of  vessels 
which  have  been  for  some  time  deprived  of  their  blood-stream. 
It  has  been  shown,  in  the  chapter  on  Inflammation,  that  the 
result  of  such  deprivation  is  that,  on  the  re-admission  of  blood,  the 
phenomena  of  inflammation,  with,  rapid  exudation,  immediately 
ensue.  The  peripheral  parts,  already  almost  dead,  cannot  sur- 
vive any  further  interference,  and  accordingly  die.  The  moisture 
of  the  gangrenous  tissues  is  the  result  of  the  exudation  which 
has  immediately  preceded  their  death. 

Gangrene  from  ergotism. — A  very  brief  mention  of  this  variety 
of  dry  gangrene  is  all  that  is  necessary  in  the  present  work.  The 
effect  of  ergot-poisoning  is  a  contraction  of  the  small  arterioles, 
which,  when  long  continued,  may  result  in  gangrene  of  the  peri- 
pheral parts.  It  is  very  rarely  met  with  in  this  country,  where 
rye-bread  is  but  little  used  as  an  article  of  diet. 

Moist  Gangrene. 

In  moist  gangrene,  the  dead  part,  instead  of  drying  and 
becoming  mummified,  remains  moist  and  succulent.  Unlike 
the  parts  in  dry  gangrene,  the  dead  tissues  quickly  decompose, 
for  moisture  is  a  necessary  factor  in  rapid  decomposition,  and  is 
here  abimdantly  supphed. 

Moist  gangrene  occurs  in  its  most  typical  form  after  ligature 
of  the  main  artery  and  vein  of  a  hmb,  and  may  also  result  from 
complete  constriction,  or  from  the  extensive  laceration  and 
crushing  of  a  limb  which  often  result  from  accidents  of  various 
kinds.     Being  deprived  of  their  arterial  blood,  the  tissues  perish. 
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and,  the  venous  blood  being  retained  and  often  widely  extra va- 
sated,  the  dead  structures  do  not  become  niunnnified.  The 
gangrene  is  limited  to  the  parts  below  the  seat  of  injury,  the  skin 
becomes  blue  or  livid  in  colour,  and  the  epidermis,  being  raised  in 
bullae,  subsequently  peels,  and  exposes  the  deeper  parts  of  the 
skin.  The  whole  limb  becomes  cold,  pulseless,  and  swollen,  and, 
as  decomposition  advances,  gases  form  and  give  rise  to  emphy- 
sematous crackhng.  The  deeper  structures  feel  sodden  and 
oedematous,  their  elasticity  is  lost,  and  they  retain  the  imprint  of 
a  finger  for  some  minutes.  The  li\ang  tissues  above  the  occluded 
vessels  quickly  inflame,  ulcerate,  and  form  a  line  of  demarcation, 
but  on  account  of  the  decomposition  and  the  rapidity  with  w^hich 
the  gangrene  spreads,  the  absorption  of  septic  material  and  a 
fatal  termination  are  much  more  frequent  in  cases  of  moist  than 
of  dry  gangrene. 

Gangrene  from  acute  inflammation. — In  many  cases  of  injury 
the  deeper  parts  are  extensively  torn,  although  but  a  shght  skin- 
wound  has  been  inflicted.  The  result  of  this  is  that,  if  acute 
inflammation  supervenes,  the  inflammatory  products  are  retained, 
and  by  their  presence  interfere  with  the  circulation  in  the  injured 
limb.  The  more  rapid  the  inflammatory  exudation,  and  the  more 
tense  the  structures  beneath  which  the  efiusion  occurs,  the  greater 
is  the  interference  ^\ith  the  circulation,  and  the  greater  is  the 
probability  that  death  of  the  inflamed  structures  will  ensue.  The 
gangrene  in  such  cases  is  necessarily  of  the  moist  variety,  and 
although  it  occurs  most  frequently  after  injuries  such  as  have 
been  mentioned,  it  may  occur  in  connection  with  acute  inflamma- 
tion and  extreme  tension  excited  by  any  cause- — e.g.,  phlegmonous 
erysipelas.  It  is  evident  that  if  exit  be  given  to  the  pent-up  fluid 
by  free  incisions  the  cause  of  the  gangrene  will  be  removed. 

Septic  Gangrene. 

Septic  gangrene  is  quite  independent  of  injuries  to  the  main 
arteries  or  veins.  It  is  the  result  of  bacterial  invasion  of  the 
tissues,  and  in  many  cases  is  due  as  much  to  lowered  resistance  on 
the  part  of  the  tissues  as  to  any  special  virulence  on  the  part  of 
the  bacteria. 

Acute    spreading    traumatic    gangrene. — This,    which    is    the 
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ht'st,  known  ol  the  \;iri('ties  of  septic  •];angr(Mic,  is  especially  dis- 
tinti;uished  from  the  oilier  forms  of  gan<i;rene  of  which  we  have 
been  speaking  by  its  tentlency  to  spread.  Su))p()siii<,'  that  a  heavy 
cart-wheel  lias  passed  over  a  nuufs  le;^,  and  tliat  all  the  vessels 
have  been  extensively  lacerated,  if  simple  moist  gangrene  results 
it  will  certainly  be  limited  to  the  parts  below  the  seat  of  the 
injury  ;  in  spreading  gangrene,  on  the  contrary,  the  parts  above 
are  just  as  likely  to  suffer  as  those  below. 

The  patients  in  whom  this  form  of  gangrene  occurs  are  usually 
adults,  and  may  be  either  healthy  or  unhealthy.  The  gangrene 
may  follow  any  injury,  but  is  perhaps  most  commonly  met  with 
after  compound  fractures.  It  commences  within  a  day  or  two  of 
the  accident,  and  is  first  noticed,  not  at  the  peripheral  parts,  as  in 
gangrene  due  to  injury  of  vessels,  but  at  the  edges  of  the  wound. 
Here  the  skin  becomes  dark-red,  and  then  green  or  black.  The 
skin  in  the  neighbourhood  assumes  a  dark-red  hue,  and  the  whole 
limb  rapidly  swells  and  becomes  extremely  tense  and  oedematous 
from  the  presence  of  exuded  fluid.  Very  quickly  indeed  the 
exudation  is  followed  by  decomposition,  the  epidermis  peels,  and 
the  soft  tissues  beneath  become  emphysematous  from  the  presence 
of  the  gases  which  result  from  bacterial  decomposition.  The 
micro-organisms  wdiich  cause  this  form  of  gangrene  are  com- 
monly anaerobes.  In  some  cases  the  bacillus  of  malignant 
oedema  has  been  found,  in  others  B.  aerogenes  capsulatus,  but, 
with  these,  streptococci  and  B.  coli  communis  may  be  associated. 
The  gangrene  progresses  with  such  rapidity  that  within  forty- 
eight  hours  from  its  commencement  it  may  have  been  spread 
over  the  whole  limb  and  extended  to  the  trunk.  Unlike  other 
forms  of  gangrene,  it  knows  no  limits,  and  no  line  of  demarcation 
forms  to  arrest  its  progress.  Unless  the  affected  limb  be  early 
removed  by  amputation,  death  ensues  with  certainty,  the  patient 
sinking  into  an  asthenic  condition,  and  dying  without  definite 
post-mortem  evidence  of  general  septicaemia.  The  temperature 
is  never  raised  to  any  great  extent  in  typical  cases,  and  may  be 
sub- normal. 

Phagedaena  and  hospital  gangrene. — The  term  phagedsena  is 
apphed  to  a  very  rapidly  extending  and  destructive  form  of 
ulceration,  which  is  now  most  commonly  seen  in  connection  with 
venereal  sores.     Hospital  gangrene,  or  "  sloughing  phagedsena," 


NOMA  VULV^.  91 

is  so  closely  allied  to  phageclEena  itself  that  the  two  diseases  fade 
into  one  another  ;  but,  as  the  alternative  name  for  hospital  gan- 
grene suggests,  there  is,  in  addition  to  rapidly  extending  ulcera- 
tion or  molecular  death,  more  or  less  sloughing  and  death  of  the 
tissues  en  iivisse.  This  form  of  gangrene,  though  formerly  of 
common  occurrence  in  crowded  hospitals,  is  now  but  rarely 
seen. 

Both  hospital  gangrene  and  phagedsena  occur  independently  of 
interference  with  the  blood-stream,  and  each  is  the  result  of  the 
action  of  some  specific  virus  which  gains  access  to  a  wounded 
surface.  Both  forms  of  disease  are  contagious,  but  hospital 
gangrene  much  more  so  than  simple  phagedsena. 

A  phagedsenic  ulcer  has  the  following  appearance  :  The  shape 
is  irregular  and  ragged  ;  the  base  is  greyish  and  often  sloughy,  or 
covered  with  a  diphtheritic-like  membrane  ;  the  discharge  is 
scanty  and  thin  ;  the  edges  are  sharply  cut,  and  show  no  sign  of 
heahng  ;  the  skin  immediately  around  is  of  a  dull  red  hue.  The 
ulcer  is  Uable  to  extend  indefinitely,  but  does  not  often  advance 
to  the  destruction  of  such  a  large  amount  of  tissue  as  is  common 
in  the  case  of  hospital  gangrene.  The  specific  poison  which  is 
the  cause,  and  the  ulcerated  surface  which  has  been  inoculated 
with  it,  must  be  destroyed  before  a  healthy  action  can  be  expected. 
Formerly,  strong  caustics  were  the  only  remedies  employed,  but 
of  late  years  it  has  been  shown  that,  in  the  phagedsena  which 
affects  venereal  sores,  at  any  rate,  long-continued  soaking  in  warm 
water  produces  all  the  beneficial  effects  of  the  caustic  treatment. 

Noma  vulvae. — This  is  a  form  of  phagedsena  which  affects 
the  external  genitals  of  young  children,  and  is  usually  seen 
in  connection  with  dirt  and  ill-health.  It  not  uncommonly 
follows  one  of  the  specific  fevers,  especially  measles.  The  appear- 
ance of  the  ulcer  does  not  differ  materially  from  that  described 
above  as  typical  of  phagedsena.  The  general  health  is  often 
seriously  affected,  and  death  not  uncommonly  results. 

Cancrum  oris. — This  is  a  form  of  ulceration  with  sloughing 
almost  pecuhar  to  childhood,  and  is  usually  met  with  before  the 
age  of  five.  It  is  especially  apt  to  occur  during  the  debility 
following  attacks  of  the  specific  fevers — such  as  measles.  The 
ulceration  commences  in  the  cheek  or  gums,  and  more  rarely 
in  the  sockets  of  the  teeth.     In  bad  cases  large  portions  of  the 


92  CANCRUM  ORIS. 

chock  may  be  completely  destroyed,  and,  the  ulceration  extend- 
ing to  the  jaws,  necrosis  of  the  bones  and  destruction  of  the 
teeth  ensues.  The  disease  is  very  frequently  fatal,  and  septic 
broncho-pneumonia  or  septicaemia  may  complicate  it.  C*ancrum 
oris  is  probably  the  result  of  the  action  of  bacterial  poisons,  and 
the  object  of  treatment  is  to  destroy  the  contaminated  tissues. 
This  is  usually  done  by  the  aid  of  strong  caustics. 

It  will  be  noted  that  all  these  forms  of  gangrene  tend  to  occur 
in  conditions  of  debility,  in  which  the  tissues  are  unable  to  with- 
stand the  inroads  of  micro-organisms  which,  in  health,  they  easily 
defy.  There  is  nothing  to  show  that  there  is  any  one  specific 
infecting  agent  :  this  may  or  may  not  be  the  case,  but  the  essential 
cause  is  here  the  predisposing  one — lowered  tissue  resistance. 


CHAPTER  XII. 
BOIL,  CARBUNCLE,  AND  MALIGNANT  PUSTULE. 

Boil. 

A.  BOIL  is  a  circumscribed  inflammation  of  the  skin  and  sub- 
cutaneous tissue,  originating  in  the  hair-folhcles  or  sweat  glands, 
and  resulting  in  the  death  of  the  more  central  parts,  with  the 
formation  of  a  slough.  This  sloughing  is  accompanied  by  sup- 
puration of  the  parts  immediately  around  the  dead  tissue,  and  by 
the  formation  of  a  pustule  which,  opening  on  the  surface,  permits 
the  discharge  of  the  central  slough  or  core. 

Boils  are  the  result  of  a  local  infection  by  staphylococci  and  are 
predisposed  to  by  some  disordered  state  of  the  constitution,  such 
as  may  be  induced  either  by  excessive  feeding  or  by  an  insufficient 
amount  of  nourishment ;  sudden  changes  of  diet  appear  to  be  a 
common  cause.  It  has  been  shown  by  experiments  on  man,  that 
if  cultures  of  Staphylococcus  pyogenes  (aureus  or  albus)  are 
vigorously  rubbed  into  the  unbroken  cuticle,  after  a  short 
time  a  crop  of  boils  or  furuncles,  accompanied  by  a  more  or  less 
severe  inflammation,  will  result,  the  extent  of  which  varies,  within 
certain  limits,  with  the  constitutional  condition  of  the  individual 
experimented  upon. 

Boils  are  more  frequent  in  men  than  in  women,  and  are  usually 
situated  on  the  posterior  surface  of  the  body  because  this  is  more 
subject  to  friction  ;  the  back  of  the  neck  and  of  the  shoulders, 
and  the  gluteal  regions,  are  their  most  common  sites.  Any  local 
irritation  may  determine  the  situation  of  a  boil  in  a  person  whose 
general  health  is  in  a  condition  favourable  for  its  development. 

Carbuncle. 

A  carbuncle  is  a  specific  localised  inflammation  of  the  skin  and 
cellular  tissue.  It  is  characterised  by  considerable  exudation  into 
the  inflamed  area,  with  sloughing  of  the  tissues  involved,  and 
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formation  of  miiuorous  pustules.  The  sloughs  are  separated  from 
the  surrounding  parts  by  suppuration,  and,  when  loosened  by  this 
process,  are  cast  off.  A  carbuncle  differs  from  a  boil  in  the  fol- 
lowing points  :  It  is  usually  single,  is  nmch  more  raised  from  the 
surface,  and  of  much  greater  size.  It  frequently  implicates  the 
deep  fascia,  and  discharges  pus  through  numerous  apertures. 

Carbuncle  is  predisposed  to  by  a  condition  either  of  plethora  or 
debility,  and  not  infrequently  complicates  diabetes.  The  patients 
in  whom  it  occurs  are  usually  men  over  middle  age.  Its  most 
common  sites  are  the  nape  of  the  neck  and  the  shoulders.  It 
more  frequently  produces  a  fatal  termination  than  does  a  boil, 
and  death  may  result  either  from  general  asthenia  or  from  absorp- 
tion of  septic  material  and  blood-poisoning.  The  usual  actual 
infecting  agent  in  carbuncle  seems  to  be  the  same  as  in  the  case 
of  boils — namely,  the  Staphylococcus  pyogenes  aureus. 

Malignant  facial  carbuncle  occurs,  as  its  name  implies,  on  the 
face.  It  affects  people  of  all  ages,  but  most  frequently  young 
adults,  and  is  of  decidedly  rare  occurrence. 

Its  most  common  site  is  the  Hp,  where  it  commences  as  a 
pimple  and  thence  extends  to  the  cheek.  Its  structure  is  the 
same  as  that  of  carbuncle  in  other  situations,  but  it  is  occasionally 
associated  with  a  wade-spread  thrombosis  and  suppurative  phle- 
bitis of  the  facial  and  ophthalmic  veins,  and  with  a  general 
cellulitis  of  the  face  and  orbits.  In  consequence,  the  whole  face 
becomes  greatly  swollen,  of  a  dusky  red  or  purple  colour,  and  the 
eyeballs  may  protrude.  The  frequent  termination  of  a  facial 
carbuncle  is  death,  and  this  is  most  commonly  due  to  pya?mia. 
It  is  probable  that  in  former  years  some  cases  at  least  of  "  malig- 
nant pustule  "  have  been  mistaken  for  facial  carbuncle.  The 
most  important  organism  found  in  this  form  of  carbuncle  is  the 
Streptococcus  pyogenes,  and  the  relation  between  erysipelas  and 
maHgnant  facial  carbimcle  is  a  very  close  one.  When  pyaemia  or 
septicaemia  supervenes,  the  streptococcus  can  generally  be 
obtained  from  the  blood  by  means  of  artificial  cultivation. 

Malignant  Pustule,  Charbon,  or  Anthrax. 

Certain  herbivorous  animals — namely,  cattle,  sheep  and 
horses — are  Uable  to  suffer  from  a  disease  which  is  known  as 
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"  splenic  fever,"  and  is  caused  by  the  presence  of  a  micro- 
organism called  the  "  Bacillus  anthracis."  The  bacilli  are  found 
in  the  blood  and  the  viscera  of  the  animal  after  death,  and  occur 
as  short  or  long  rods  and  filaments.  In  dried  and  stained  speci- 
mens the  extremities  appear  concave  and  hollowed  out,  so  that 
a  chain  of  them  somewhat  resembles  a  bamboo  rod  ^^^th  its 
nodes.  In  the  animal  body  the  bacillus  commonly  possesses  a 
well-marked  capsule  but  spores  are  never  formed,  though  when 
grown  in  artificial  media  they  readily  appear  under  favourable 
conditions.  In  broth  the  bacilli  develop 
into  filaments  containing  highly  refrac-  ^^^'-  ^• 

five  central  endospores,  which  give  the 
filaments  a  beaded  appearance.  The 
spores  are  very  difficult  to  kill,  resisting 
the  temperature  of  boiling  water  for 
several  minutes.  Mice,  rabbits  and 
guinea-pigs  are  highly  susceptible  to  the 
infection,  and  the  minutest  quantity  of  a 
virulent  culture  or  a  drop  of  blood  from  Anthrax  Bacilli  and  red 
a  diseased  animal,  inoculated  subcutane-  From  Fliigge's  "  Hygiene." 
ously,  will  cause  a  fatal  anthrax  septi- 
caemia without  fail,  the  animal  often  dying  within  twenty-four 
hours.  Cattle  and  horses  are  also  easily  infected,  and  epidemics  in 
herds  are  not  at  all  uncommon  in  certain  countries  and  districts. 
Pigeons,  hens  and  rats  are  almost  completely  refractory,  but 
their  resistance  may  be  broken  down  in  many  ways,  amongst 
which  may  be  mentioned  hunger,  fatigue,  cold,  unsuitable  feed- 
ing, and  enforced  thirst.  Man  also  is  fairly  resistant,  and 
generally  suffers  from,  a  local  affection  only,  the  "  maUgnant 
pustule."  After  death,  inoculated  or  infected  animals  show  the 
presence  of  bacilU  in  all  capillaries,  especially  in  those  of  the 
liver,  spleen,  kidneys,  and  lungs,  so  that  a  diagnosis  is  readily 
made  by  means  of  coverglass-films  of  the  splenic  blood  stained 
with  methylene  blue.     (See  Figs.  4  and  9.) 

The  mode  of  infection  of  diseased  animals  is  yet  doubtful ;  it 
is  probable  that  the  organisms  can  enter  either  by  the  alimen- 
tary tract  or  else  through  wounds  on  the  surface  caused  by  bites 
of  insects,  &c.  Splenic  fever  is  especially  common  in  Northern 
Asia,  Persia  and  South  America. 
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Mali<zii;iiit  |tustnIo  is  a  disease  produced  in  man  l)y  inoculation 
with  the  liacilhis  anthracis,  and  is  generally  due  to  contamination 
of  some  slight  excoriation  by  contact  with  the  hides,  wool  or 
hair  of  diseased  animals.  It  is  consequently  most  commonly  seen 
on  the  face,  neck,  or  hands  of  wool-sortens,  tanners,  and  others 
who  are  in  the  habit  of  handUng  portions  of  infected  animals. 
The  term"  malignant  pustule,"  though  in  common  use,  is  a  mis- 
nomer, for  the  vesicles  always  contain  a  clear  serum,  never  pus. 

Malignant  pustule  commences  as  a  small,  red,  irritable  pimple. 
After  twelve  to  twenty  hours  a  vesicle  forms  and  bursts,  exposing 
the  deeper  layers  of  the  skin.  Around  this  central  spot  a  ring  of 
vesicles  now  forms,  and  the  contiguous  skin  quickly  assumes  a 
dull-red  hue.  The  central  spot  dries  and  becomes  black  and 
shrivelled,  the  tissues  outside  the  ring  of  vesicles  swell,  and 
become  indurated  and  brawny,  the  vesicles  burst  and  expose  more 
black  and  shrivelled  skin,  and  the  central  slough  thus  increases  in 
size,  whilst  fresh  crops  of  vesicles  arc  produced,  with  extensive 
surrounding  oedema.  The  neighbouring  lymphatic  glands  are 
often  swollen.  Symptoms  of  constitutional  affection  are  severe, 
and  death  is  a  common  result  if  the  local  pustule  be  not  excised  ; 
on  post-mortem  examination,  the  tissues  present  appearances 
such  as  are  found  in  cases  of  septicaemia.  Occasionally  spon- 
taneous recovery  occurs.  An  examination  of  the  fluid  in  the 
vesicles  will  usually  reveal  the  presence  of  the  pathogenic  bacilli, 
and  the  latter  have  also  been  met  with  in  the  sputum,  urine, 
sweat,  and  blood.  It  is  to  be  noted  that  there  are  two  stages  in 
the  course  of  a  malignant  pustule  in  man — that  in  which  the  disease 
is  local  and  that  in  which  invasion  of  the  blood  by  the  anthrax 
bacilli  has  occurred.  The  first  is  the  stage  for  effective  surgical 
treatment ;    in  the  second  stage  the  prognosis  is  very  grave. 

The  most  typical  points  about  a  malignant  pustule  are  the 
central  dry  slough,  the  ring  of  vesicles,  the  raised,  brawny 
induration,  the  absence  of  severe  pain,  and  the  total  absence  of 
suppuration. 

Occasionally,  however,  all  these  conditions  may  be  found  in 
the  absence  of  anthrax  bacilh,  and  may  even  be  so  closely  simu- 
lated by  a  vaccinia  pustule  which  has  become  inflamed,  that 
without  experimental  inoculations  the  diagnosis  cannot  be  at 
once  established. 
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Another  form  of  anthrax  in  man  is  known  as  wool-sorter's 
disease  ;  infection  is  in  this  case  by  the  lungs. 

Sclavo's  serum. — Sclavo,  of  Turin,  has  produced  a  serum 
obtained  by  inoculation  of  the  ass  with  anthrax  bacilli,  with 
which  successful  results  have  been  obtained  in  human  anthrax. 
The  serum  is  bactericidal,  leading  to  a  rapid  disappearance  of 
the  bacilli.  It  apparently  obviates  the  need  for  local  excision,  an 
advantage  of  no  slight  moment  when  the  lesion  is  on  the  face. 


CHAPTER  XIII. 

GLANDERS,  ACTINOMYCOSIS,  AND  LEPROSY. 

Glanders. 

Glanders  is  a  contagious  disease  to  which  horses  and  asses  arc 
subject,  which  may  be  communicated  to  man,  and  is  probably 
conveyed  by  means  of  the  secretions  of  the  nostrils.  The  disease 
has  been  proved  by  Loffler  and  Schiitz  to  be  caused  by  a  specific 
bacillus — ^the  Bacillus  mallei.  Farcy  is  simply  glanders  in  a  more 
chronic  form. 

The  lesions  of  glanders  in  man  are  of  wide  distribution,  and 
occur  in  the  skin,  mucous  membranes  of  the  nose  and  pharynx, 
and  the  viscera.  In  the  skin  the  disease  is  characterised  by  the 
development  of  vesicular,  papular,  nodular,  and  pustular  erup- 
tions, resembling  those  of  pemphigus  and  variola,  and  followed 
by  the  formation  of  irregular  and  spreading  ulcers.  In  addition 
to  these,  nodular  masses  of  various  size  form  in  the  skin  and  sub- 
cutaneous tissues,  and  when  large  and  chronic  are  kno^^^l  by  the 
name  of  "  farcy  buds."  They  are  composed  of  granulation  tissue, 
and  after  a  short  time  burst,  discharge  pus,  and  cause  the  forma- 
tion of  deep  ulcers.  In  connection  with  the  skin  eruption  and 
the  farcy  buds  there  is  an  inflammation  of  the  lymphatic  vessels 
and  glands,  and  subsequently  the  development  of  buboes. 

The  mucous  membranes  of  the  nose,  frontal  sinuses,  throat, 
tonsils,  and  pharynx,  become  very  swollen  and  red,  and  are  soon 
covered  by  numerous  small  nodules  the  size  of  a  pea  ;  these  break 
down  and  form  ulcers,  which  rapidly  extend.  In  this  way  the 
whole  of  the  mucous  surfaces  in  question  may  become  the  seat 
of  a  most  foul  and  almost  gangrenous  ulceration. 

After  death,  nodules  in  various  stages  of  breaking  down  and 
suppuration  may  be  found  in  the  viscera,  and  are  of  most  common 
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occurrence  in  the  lungs.  Glanders  is  a  disease  which  is  com- 
monly fatal,  but  the  duration  of  life  varies  much  in  individual 
cases,  some  patients  surviving  three  or  four  weeks,  whilst  others 
succumb  in  as  many  days.  The  disease  may  assume  the  form  of 
a  chronic  pysemia.     A  very  few  patients  recover. 

The  bacilU  are  found  in  all  the  nodules  or  ulcers,  from  which 
they  may  be  readily  cultivated  on  artificial  media,  especially  on 
blood  serum  or  potatoes,  at  the  temperature  of  the  body.     On 


Portion  uf  ulcerated  mucous  membi-ane  from  tlic  nose  of  a 
glandered  horse.  The  small  circular  ulcers  at  the  edge  of  the 
diseased  membrane  are  well  shown. 

potatoes  their  growth  is  characteristic,  appearing  as  a  yellow  or 
brownish  film.  The  bacilli  are  a  little  longer  and  thicker  than 
tubercle  baciUi,  and  stain  with  some  difficulty  with  ordinary 
aniline  dyes.  They  do  not  form  spores,  but  may  resist  drying  for 
several  weeks.  Glanders  may  be  reproduced  in  susceptible 
animals,  such  as  guinea-pigs  and  field-mice,  by  means  of  artificial 
inoculations.  Intraperitoneal  inoculation  of  male  guinea-pigs 
leads  to  a  rapid  and  characteristic  inflanunation  of  the  tunica 
vaginalis  testis  (Straus'  reaction).  A  filtered  culture  of  the 
bacillus  constitutes  the  substance  known  as  mallein  which,  when 
injected  into  diseased  horses  or  asses,  will  produce  a  marked  febrile 
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react  ion  in  most,  casrs,  so  that  it  is  now  ('Mij)loy('(l  as  a.  nicaiis  of 
diagnosis  where  the  disease  is  suspected  but  hidden. 

Actinomycosis. 

Aetii\oinvc'osis  is  tlie  luune  given  to  the  diseased  condition 
wliich  follows  the  introduction  into  the  body  of  a  fungus  named 
the  Actinomyces,  which  belongs  to  the  genus  Streptothrix.  This 
parasite,  wliose  true  botanical  position  is  pr()l)ably  between  the 
Bacteria  and  the  lower  mycelial  fungi,  occurs  as  minute  yellowish 
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(I.  Mycelial  network.  b.  Uays  and  clubs. 

The  Actinomyces  Fungus.     From  iiaumgarten's  "  Bacteriology." 

green,  brown,  or  white  granules,  about  half  the  size  of  a  mustard- 
seed. 

On  shght  pressure  the  granules  break  up  into  their  component 
elements.  Several  pathogenic  varieties  of  the  genus  Streptothrix 
are  now  known,  notably  the  fungus  of  mycetoma  or  Madura 
disease,  to  which  allusion  will  be  made  later.  The  granules 
consist,  in  typical  instances,  of  a  central  mycelium  of  closely  inter- 
woven filaments  and  a  fringe  of  hyaline  or  refractive  rays.  These 
filaments  are  fine  and  delicate,  and  in  most  cases  disappear  into 
the  characteristic  swollen  and  bulbous  or  club-shaped  rays,  which 
are  highly  refractive,  and  stain  like  hyaline  matter  with  eosine, 
while  the  mycelial  filaments  take  up  the  ordinary  bacterial  dyes. 
It  must  be  remembered  that  the  important  part  of  the  actino- 
myces,  as  of  all  forms  of  streptothrix,  is  a  filainentous  fungoid 
mass  ;  the  clubs  or  rays  may  occasionally  be  absent.  It  is  still 
doubtful  whether  the  latter  are  reproductive  or  vegetal  elements, 
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or  merely  some  hyaline  material  formed  by  and  around  the  peri- 
pheral threads,  for  in  an  artilicial  growth  on  the  onliiuinj  media 
they  do  not  appear,  but  only  in  the  animal  body,  and  even  then 
not  constantly.  Typical  representations  of  the  actinomyces  will 
be  found  in  Fig.  11.  The  fungus  can  be  grown  on  various  nutri- 
tive media,  and  the  lesion  has  been  reproduced  in  animals  by 
artificial  inoculation,  so  that  its  specificity  is  estabhshed. 

The  growth  of  the  actinomyces  in  the  body  is  always  followed 
by  inflammation  of  the  tissue  in  which  it  hes,  and  the  consequent 
production  of  granulation-tissue,  amongst  the  elements  of  which 
giant-cells  are  not  uncommonly  fomid.  In  some  cases  the 
inflammation  progresses  to  suppuration,  abscesses  form  and 
discharge,  and  a  fungous  swelHng  of  granulation-tissue  and  para- 
sitic growth  protrudes  through  the  skin,  closely  resembling 
tubercle  ;  in  other  cases,  nodules  or  bands  of  fibrous  tissue  are 
formed,  which  enclose  the  fungus,  and  form  definite  and  consider- 
able tumours.  In  cases  of  long  standing,  the  fungus  may  die 
and  become  the  seat  of  the  deposit  of  calcareous  salts. 

Actinomycosis  has  long  been  known  to  veterinary  surgeons  as 
of  tolerably  common  occurrence  in  cattle  and  pigs,  and  has  been 
very  variously  named,  the  most  common  appeUations  being 
"  woody  tongue,"  "  osteosarcoma,"  and  "  Ungual  tuberculosis." 
The  real  pathology  of  the  disease  was  first  discovered  by  Ponfick  in 
1877,  and  Israel  was  the  first  observer  who  described  it  in  man. 

It  is  probable  that  the  parasite  grows  naturally  on  barley  or 
corn,  and  this  explains  the  relative  frequency  of  the  disease  in 
cattle  and  in  rural  districts.  In  more  than  one  case,  also,  par- 
ticles of  barley,  or  a  whole  ear  of  corn,  have  been  found  at  the 
seat  of  infection.  It  is  not  known  how  the  parasite  is  introduced 
into  the  body,  but  infection  of  man  from  animals  has  not  yet 
been  demonstrated.  A  considerable  number  of  cases  of  this 
disease  in  human  beings  has  been  observed  in  England.  Accord- 
ing to  Israel,  the  disease  may  be  transmitted,  first,  through  the 
mouth  and  pharynx  ;  secondly,  through  the  lungs  ;  thirdly, 
through  the  intestine  ;  but  it  also  occurs  in  the  sldn,  and  has 
been  found  in  the  bladder. 

In  the  first  group  of  cases  the  fungus  appears  to  obtain  an 
entrance  at  a  carious  tooth,  and  to  extend  thence  into  the  jaw- 
bone ;  in  other  cases  the  attack  has  been  preceded  by  pharyngitis 
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or  tonsilitis.  In  the  case  of  the  h)\ver  j.aw.  the  eiitiuiice  of  the 
parasite  is  followed  by  the  foriiiati(tii  ol  a  (uiuour  in  the  maxilla, 
which  expands  tlie  bone  and  extends  thence  into  the  submaxillarv 
region.  Here  in  some  cases  an  abscess  next  forms,  and,  on  burst- 
ing, discharges  not  only  pus,  but  small  golden-yellow  bodies  the 
size  of  a  mustard-seed,  wliich  consist  of  masses  of  the  fungus 
peculiar  to  the  disease.  The  bursting  of  the  abscess  does  not, 
however,  terminate  the  case,  for  fresh  swellings  may  form  in  the 
neck,  and  may  extend  into  the  thorax,  or  into  the  mediastinum. 
In  other  cases,  suppuration  does  not  occur,  and  a  firm,  fibrous 
sort  of  tumour  forms  beneath  the  jawbone.     This  tumour  is 
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Actinomycotic  orrowth  inside  the  lower  jaw  of  a  cow. 
The  bone  is  expanded  and  hollowed  out  into  numerous 
cavities  which  contain  ])uiulent  matter  and  actinomy- 
cotic growth. 


remarkable  more  especially  for  its  change  of  position,  for  although 
formed  originally  in  the  inferior  maxilla  itself,  it  may  gradually 
sink  farther  and  farther  down  the  neck,  leaving  at  most  a  fibrous 
cord  to  mark  the  path  of  its  descent.  It  thus  happens  that  an 
actinomycotic  tumour,  when  first  seen  by  a  surgeon,  may  be 
found  a  considerable  distance  from  the  jaw. 

In  all  cases  the  course  of  an  actinomycotic  growth  is  slow,  and 
there  is  usually  neither  pain  nor  other  evidence  of  acute  inflam- 
mation. The  pus  formed  is  thin  and  serous,  and  contains  the 
golden-yellow  granules  already  mentioned.  In  some  cases  the 
discharge  is  more  watery  than  purulent,  and  the  fluid  is  copious 
and  viscid.     When  the  growth  extends  into  the  iip]M^r  jaw  it  may 
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extend  to  the  cheek,  or  may  pass  upward,  and  involve  tlie  base  of 
the  skull  or  the  vertebrae. 

In  the  second  group  of  cases  the  fungus  appears  to  be  intro- 
duced during  the  act  of  respiration.  It  may  then  locahse  itself 
in  the  bronchi  or  the  lungs,  and  extend  thence  to  the  pleurae,  and 
so  make  its  way  to  the  cutaneous  surface.  In  some  cases  the 
tumours  have  extended  into  the  pericardium  and  the  abdominal 
cavity. 

In  the  third  group,  and  this  the  most  common  in  man,  the 
fmigus  obtains  access  to  the  body  through  the  alimentary  tract, 
and  results  in  the  formation  of  small  nodules  the  size  of  a  pea,  or 

Fig.  13. 
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Actinomycotic  growth  in  human  liver,  showing  the  cavities 
in  the  liver  in  which  the  fungus  lay. 

a  little  larger,  in  the  mucous  membrane  of  the  intestine,  any  part 
of  which  may  be  attacked,  though  the  caecum  is  the  commonest 
site.  These  nodules  subsequently  soften  or  break  down,  forming 
ulcers  with  undermined  edges.  From  the  intestine  the  fungus 
may  be  carried  by  branches  of  the  portal  vein  to  the  liver,  and 
may  there  cause  the  formation  of  large  masses  of  white,  tumour- 
like, soft  and  honey-combed  tissue,  containing  the  characteristic 
yellow  granules,  arranged  in  a  tvpically  radiate  manner  (see 
Fig.  13). 

It  may  also  spread  along  the  subperitoneal   tissue  to  the 
abdominal  wall,  especially  in  the  right  iliac  fossa,  and  may  cause 
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oxtoiisive  induration  there,  or  else  result  in  chronic  abscesses 
which  may  be  complicated  by  fajcal  fistula. 

When  the  parasite  has  ouce  obtained  access  to  the  tissues,  it 
spreads  generally  along  the  lymph  channels  or  by  continuity. 
The  glands  often  swell,  but  this  is  due  as  a  rule  to  secondary 
irritation  produced  by  inflammation  or  suppuration  caused  by 
pyogenic  organisms  which  generally  accompany  the  actinomyces. 
In  rare  cases  the  fungus  enters  the  blood-stream,  and  a  general 
dissemination  results,  pytiemic  in  its  outward  appearance,  with 
actinomycotic  masses  resembUng  infarcts  in  the  spleen  and 
kidneys,  and  a  general  bronch  -pneumonia  in  the  lungs,  large  soft 
masses  in  the  Uver,  and  even  secondary  abscesses  in  the  joints 
and  muscles.  Almost  always  the  process  is  a  more  or  less  local 
one,  spreading  slow^ly,  resembhng  herein  tuberculosis,  for  which 
in  former  years  it  has  often  been  mistaken. 

It  is  probable  that,  apart  from  mycetoma,  more  than  one 
species  of  Streptothrix  is  concerned  in  the  production  of  human 
actinomycosis.     In  some  cases  the  granules  are  black.* 

Mycetoma  or  Madura  Disease. 

This  is  a  chronic  inflammatory  aft'ection,  which  usually  attacks 
the  feet,  and,  more  rarely,  the  hands,  and  occurs  especially  in 
Southern  and  Western  India  and  North  Africa,  although  isolated 
instances  have  been  observed  in  other  countries.  It  is  due  to 
a  parasite,  and  afPects  almost  exclusively  the  native  races,  who 
go  barefoot. 

Mycetoma  was  first  recognised  as  a  special  disease  by  Vandyke 
Carter.  It  manifests  itself  in  two  forms — (1)  the  black,  and 
(2)  the  yellow  variety.  It  is  characterised  by  considerable  swelling 
and  distortion  of  the  hand  or  foot,  with  numerous,  somewhat 
mammillated  suppurating  apertures,  communicating  with  cavities 
of  various  sizes  and  channels  of  various  lengths  in  the  subjacent 
tissues.  In  the  black  variety  the  fluid  which  oozes  from  the 
apertures  contains  brow^nish- black  particles,  in  appearance  not 
unlike  the  rougher  description  of  gunpowder  ;    whereas  in  the 

*  For  a  full  account  of  the  pathogenic  form.s  of  streptothri.v  the  reader  is 
referred  to  a  paper  by  Foulerton  and  Price-Jonet*  in  the  Trans,  of  the  Path. 
Soc,  vol.  liii.,  p.  5(5. 
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yellow  variety,  little  particles,  light  in  colour,  bearing  a  resem- 
blance to  fish-roe,  occur.  On  secti(m  in  either  case,  iiumerous 
cavities  are  seen,  communicating  with  each  other  by  sinuous 
channels,  and  the  carpal  or  tarsal  bones,  and  sometimes  the  long 
bones,  present  all  the  appearance  of  extensive  caries,  being 
softened  and  excavated  over  large  areas.  The  spaces  in  the 
bones  and  soft  tissues  ahke  contain  hard,  dark  masses  in  the 
black  variety,  and  a  softer,  yellowish,  gelatinous  substance,  mixed 
with   globular,   roe-like   particles   in   the   other.     On   applying 

Fig.  14. 


Section  of  a  "  Madura  Foot,"  showing  the  cavities  in  the 
bones  and  soft  tissues  and  the  general  swelling  of  the  whole 
foot. 


pressure,  small  quantities  of  oily  purulent  matter  can  be  squeezed 
out,  together  with  the  characteristic  hght  or  dark  granules. 

As  far  as  naked-eye  appearances  go,  there  is  an  evident  simi- 
larity between  actinomyces  affecting  bony  structures  and  myce- 
toma, and  recently  it  has  been  shown  that  the  yellow  fish-roe 
masses  are  undoubtedly  a  form  of  Streptotkrix — i.e.,  a  fmigus 
belonging  to  the  same  group  as  the  actinomyces.  This  was 
proved  on  morphological  grounds  by  Kanthack,  and  since  then 
others  have  succeeded  in  separating  the  fungus  by  cultivation. 
The  yellow  variety  of  mycetoma  is  hence  proved  to  be  due  to  a 
vegetable  parasite  resembUng  the  ray  fungus,  though  not  iden- 
tical with  it,  but  the  exact  nature  of  the  black  fungus  is  still 
obscure,  since  some  consider  it  to  be  a  pigmented  or  degenerated 
form  or  species  of  the  yellow  streptothrix,  and  others  are  inclined 
to  regard  it  as  belonging  to  quite  a  difEereut  group  of  fungi. 
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Tlic  yellow  gnmulcs  consist  of  a  niinibor  ol  indix  idiial  luiigi, 
foiniiiitr  masses  or  conglomerations  of  about  the  size  of  a  hemp- 
seed,  often  innlb(M'rv-slia])od,  soapy  or  doughv  in  consistence. 
Microscopically,  we  liiid  a  close  central  myceliuni,  atid  generally 
a  peripheral  fringe  of  glassy  transparent  rays,  either  clubbed  or 
wedge-sliaped.  and  varying  much  in  size.  Tn  the  youngest  forms 
the  clubs  or  rays  are  absent,  but  they  appear  with  the  progress 
of  the  morbid  changes.  The  mycelial  threads  can  be  observed 
to  pass  into  the  hyaline  rays.     The  central  mycelium  is  made 
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Madura  Foot,  sliouing  the  general  swelling  and  the  lumpy 
outgrowths. 


up  of  very  fine,  closely  interlacing  and  interwoven  filaments,  and 
presents  a  close  resemblance  to  the  more  familiar  ray  fungus. 

The  presence  of  the  parasite  in  the  tissues  causes  first  a  simple 
reactive  inflammation  ;  soon  granulation-tissue  appears  with 
epithelioid  cells  and  new  vessels,  and  often  there  is  a  pigmented 
zone  round  the  nodule.  Gradually  the  granulation  cells  are 
replaced  by  fibrous  tissue,  and  the  result  is  a  small  abscess-like 
mass,  or  a  so-called  granuloma,  resembling  the  actinomycotic 
lesions. 

There  is  no  tendency  to  spontaneous  recovery,  but,  on  the 
other  hand,  a  steadily  extending  destruction  of  the  affected  part, 
the  disease  progressing  to  the  complete  disintegration  of  the 
tissues,  and  involving  the  leg  or  forearm  according  to  the  seat  of 
origin.  Death  results  from  the  prolonged  suppuration  and  its 
accompanying  fever. 
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With  regard  to  the  etiology  of  the  disease  little  is  known,  and 
t  is  assumed  that  the  fungus  finds  its  way  into  the  human  body 
rom  the  ground  or  crops.  It  has  not,  so  far,  been  observed  in 
;attle.  The  fungus  does  not  disseminate  or  spread  by  the 
ymphatic  or  vascular  channels,  and  metastatic  growths  never 
)ccur,  nor  has  the  disease  yet  been  found  in  the  internal  organs, 
't  is  extremely  chronic,  and  radical  surgical  treatment  by 
imputation  as  a  rule  leads  to  recovery. 

Leprosy. 

Leprosy  is  a  constitutional  and  infective  disease,  due  to  a 
ipecific  bacillus.  It  is  apparently  not  highly  contagious — no 
nore,  for  example,  than  tuberculosis — and  attacks  only  pre- 
lisposed  individuals.  The  predisposition  may  be  caused  by 
)ad  hygienic  conditions,  poverty,  starvation,  chmate,  &c.  The 
!onsumption  of  fish  was  thought  at  one  time  to  be  the  chief 
sxciting  or  predisposing  cause,  but  there  is  no  sufficient  evidence 
n  support  of  this  assumption. 

Leprosy  is  very  rarely  met  with  in  England,  but  is  common  in 
"Norway,  Iceland,  parts  of  Spain,  and  in  the  Baltic  provinces  of 
llussia.  It  is  endemic  in  many  parts  of  Asia,  in  South  Africa, 
md  in  Central  and  South  America.  It  attacks  especially  in  these 
atter  coim tries  the  native  inhabitants,  and  although  formerly 
laid  to  be  hereditary,  it  is  now  proved  beyond  doubt  that  the 
fisease  is  not  transmitted  from  the  parent  to  the  offspring, 
jcprous  women,  moreover,  are  commonly  sterile. 

There  are  two  chief  varieties  of  leprosy — the  tuberculated 
md  the  non-tuberculated,  but  each  owns  the  same  specific  cause, 
md  the  two  varieties  are  occasionally  met  with  in  the  same 
ndividual. 

Tuberculated  leprosy  commences  often  with  sensations  of 
;hilhness,  marked  drowsiness  and  depression,  accompanied  by 
)ccasional  profuse  perspirations,  diarrhoea,  and  vertigo,  and 
ollowed  by  a  variable  amount  of  pyrexia.  These  symptoms  are 
ollowed  by  an  eruption  of  pimples  or  red  spots,  which  may  come 
)ut  in  fresh  crops  for  several  weeks  or  months. 

This  erythematous  eruption  is  soon  followed  by  the  develop- 
nent  of  tubercles,  as  small  as  a  pea  or  as  large  as  a  walnut,  which 
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arc  most  common  and  abundant  on  the  face,  limbs,  scrotum,  and 
prnis.  They  consist  of  localised  infiltration  of  the  derma  with 
leucocytes  and  with  lar^e  round  cells  about  live  times  the  size  of 
a  white  blood  corpuscle,  which  contain  bacilli,  and  constitute  the 
so-called  "  lepra  cells  "  of  Virchow  ;   the  bacilli  also  occur  in  the 
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Hand  from  a  c-a.-.c  (it  Le])rosy,  showing  ulceration  and 
clubbing  of  the  tips  of  the  index  and  middle  lingers,  and 
wasting  of  the  muscles,  with  clawing  of  the  hand. 


lymph  spaces  and  in  the  tissues  outside  the  cells ;  some  of  the 
structures  described  as  lepra  cells  are  in  reahty  lymph-spaces 
stuSed  with  the  bacilh.  In  the  growth  of  the  tubercle  the  sweat 
and  sebaceous  glands  and  the  hair  folhcles  are  destroyed,  the 
papillae  are  flattened  out,  and  the  tubercle  remains  for  a  time 
covered  by  the  stretched  and  thinned  epidermis.  The  further 
course  of  the  tubercles  differs  in  different  cases,  and  in  different 
tubercles  in  the  same  patient.     Sometimes  the  growths  shrink 
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and  atrophy,  lea\'ing  depressed  cicatrices,  but  more  often  many 
break  down  and  suppurate,  forming  ulcers  which  are  very  slow 
to  heal,  and  emit  a  peculiar  odour.  The  tubercles  do  not  af?ect 
the  scalp,  and  consequently  there  is  no  loss  of  hair  in  this  situa- 
tion, but  in  other  parts  the  hair  follicles  are  destroyed.  The 
nails  also  break  away  and  become  peg-like  and  stunted.  As  a 
result  of  the  development  of  tubercles,  and  the  thickening  of  the 
skin  and  subcutaneous  tissue,  the  expression  of  the  face  is  greatly 
altered  ;  the  lips  become  thick  and  pouting,  the  ears  are  large  and 
pendulous,  and  the  thickening  of  the  skin  of  the  brows  and  fore- 
head produces  an  appearance  commonly  described  as  "  leonine." 
Tubercles  also  develop  on  the  mucous  membranes,  and  are  rela- 
tively common  on  the  throat  and  pharynx. 

Non-tub  erculated  leprosy  is  more  common  than  the  tuber- 
culated  variety  ;  it  is  also  called  "  angesthetic,"  on  accoimt  of  the 
loss  of  sensation  in  certain  parts  of  the  skin.  It  commences  with 
shooting  pains  in  the  course  of  the  nerves,  followed  by  hyperses- 
thesia  and  locahsed  pain  and  tenderness,  all  of  which  symptoms 
are  most  common  in  the  extremities.  About  a  year  after  the 
commencement  of  these  symptoms  a  yellowish  eruption  appears 
in  the  form  of  irregular  spots  or  patches,  whose  most  frequent 
sites  are  the  shoulders,  arms,  and  elbows,  the  thighs,  knees,  and 
the  face.  These  patches  are  characterised  by  their  dryness,  all 
secretion  of  sweat  being  arrested,  but  they  are  seldom  painful  or 
tender.  After  a  time  the  edges  of  the  patches  become  raised, 
and  the  patches  themselves  increase  in  size.  Whilst,  however, 
they  are  thus  spreading  at  their  margins  they  fade  in  their  more 
central  parts,  and  the  skin  in  these  latter  positions  gradually 
assumes  a  dead  white  colour  like  scar-tissue,  and  becomes  more 
or  less  completely  ansesthetic. 

The  chief  symptoms  are  from  this  time  referable  to  imphcation 
of  the  nerve-trunks  in  the  manner  to  be  presently  described.  The 
skin  becomes  red  and  glossy,  and  is  occasionally  attacked  by 
bullous  eruptions  ;  perforating  ulcers  of  the  feet,  and  paralysis  of 
muscles  ensue  ;  ulcers  develop  on  the  tips  of  the  fingers  and  toes  ; 
the  hands  and  feet  become  clawed  and  deformed,  dry  gangrene  or 
complete  absorption  of  the  toes  and  fingers  is  common,  and  thus 
the  hands  and  feet  become  mained  almost  beyond  recognition. 

Both  the  tuberculated  apd  non-tuberculated  varieties  usually 
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end  fatally,  from  exhaustion  due  to  extensive  ulceration,  from 
the  cachexia  wiiich  accompanies  the  disease,  from  lardaccous 
infiltration  of  the  viscera,  from  extensive  implication  of  the 
respiratory  mucous  membranes,  or  from  ti-ue  tuberculosis  due 
to  secondary  infection. 

At  a  post-mortem  examination,  in  addition  to  the  conditions 
of  skin  already  described,  there  is  found  a  general  increase  of 
connective  tissue  in  many  parts — e.g.,  in  the  peripheral  nerves, 
the  testes,  the  lymphatic  glands,  the  liver  and  the  spleen.  The 
growth  in  the  nerves  is  deserving  of  special  attention,  and  is  most 
common  in  the  anaesthetic  form  of  leprosy.  There  can,  indeed, 
be  no  doubt  that  the  anaesthesia,  wasting  of  muscles,  paralysis, 
ulcerations,  and  the  gangrene  of  the  fingers  and  toes  are  mainly 
caused  by  constriction  of  the  nerve-fibres  by  fibrous  tissue,  which 
also  causes  considerable  thickening  of  the  nerve-trunks. 

Microscopical  examination  of  the  affected  parts  shows  every- 
where a  definite  bacillus,  which  has  been  demonstrated  in  all  the 
tissues  above-mentioned  as  well  as  in  the  tubercles  in  the  skin  and 
mucous  membranes,  and  in  the  cutaneous  eruptions,  but  has  less 
commonly  been  demonstrated  in  the  viscera.  The  leprosy 
bacillus  is  readily  stained  in  the  same  manner  as  the  tubercle 
bacillus,  which  it  resembles  in  size  and  shape.  These  bacilli  are 
held  to  be  the  actual  cause  of  the  disease,  and  are  supposed,  by 
the  irritation  which  they  induce,  to  promote  the  growth  of  the 
connective  tissue  which  characterises  leprosy  throughout  the 
body.  Inoculations  of  animals  have  so  far  failed  to  produce  this 
disease,  but  an  organism  which  appears  to  be  the  causal  one  has 
now  been  cultivated  by  more  than  one  observer  (Deycke,  Rost, 
and  Williams).  It  appears  clearly  to  belong  to  the  streptothrix 
group,  and  to  vary  in  its  acid-fast  property.  A  fat  termed 
"'  nastin  "  has  been  prepared  from  the  cultures  and  has  been 
employed  in  conjunction  uith  benzoyl-chloride  in  the  treatment 
of  the  disease,  but  more  successful  results  have  recently  been 
claimed  for  vaccines  prepared  from  the  cultivated  organisms. 


CHAPTER  XIV. 

TUBERCLE  AND  SCROFULA. 

For  full  information  on  this  subject  the  student  is  lef erred  to 
works  on  general  pathology.  Nevertheless,  tubercle  plays  so 
important  a  part  in  many  surgical  affections  that  it  is  needful  to 
explain  its  nature  in  some  detail. 

Tubercle,  like  actinomycosis,  leprosy,  and  syphihs,  is  classed  as 
an  "  infective  granuloma  " — that  is  to  say,  it  is  a  form  of  chronic 
inflammation  resulting  in  the  production  of  an  imperfect  kind  of 
granulation-tissue,  and  due  to  a  specific  infection.  Further,  the 
new  tissue  which  results  from  the  inflammatory  process  is  prone 
to  early  degeneration  and  death,  with  the  formation  of  ulcers, 
abscesses,  or  cavities.  It  is  also  attended,  at  least  in  its  more 
chronic  forms,  with  a  considerable  reactive  fibrosis  on  the  part  of 
the  tissues  afiected.  The  inflammatory  process  may  occur  in 
well-defined  foci,  or  may  be  diffuse.  Tubercle  may  spread  by 
direct  continuity,  or  discontinuously  by  the  lymphatic  channels 
or  blood-stream.  It  may  thus  present  clinical  features  of  the 
most  widely  varied  kind,  but  in  every  case  it  is  due  to  one  cause — 
invasion  by  the  tubercle  bacillus — and  its  various  manifestations 
depend  mainly  upon  the  varying  degrees  of  reaction  and  resistance 
displayed  by  the  tissues  of  the  body  invaded. 

The  tubercle  bacillus  is  a  micro-organism  usually  classed  with 

the  bacteria,  though  presenting  affinities  with  the  genus  Strep- 

tothrix.     It  is  a  slender  rod,  often  slightly  bent,  and  has  a 

diameter  of  about  half  a  micro-milhmetre.     It  is  not  infrequently 

of  a  beaded  appearance  when  stained,  but  is  not  certainly  known 

to  form  true  spores  ;    in  its  resistance  to  heat  it  is  intermediate 

between  non-sporing  bacteria  and  spores.     Branching  forms  of 

the  fungus  may  be  seen  in  old  cultures.     One  of  its  most  striking 

features  is  that  it  is  "  acid-fast  " — i.e.,  when  stained,  the  stain 
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is  not  roinovccl  by  moderately  strong  solutions  of  the  iuiiieral 
acids.  Upon  this  fact  is  based  the  ordinary  method  of  staining 
for  tubercle  bacilli.  Several  otlier  bacteria  exhibit  this  acid- 
fast  property — notably  the  leprosy  bacillus  ;  but  it  is  specially 
to  be  noted  that  acid-fast  bacilli,  which  are  not  tubercle  bacilli, 
may  be  found  in  urine  ;  they  may  easily  be  confounded  with  the 
tubercle  bacillus  (smegma-bacillus,  &c.). 

Fic.   17. 


Section  of  Tuberculous  Synovial  Membrane,  showing  two 
giant-cells  with  numerous  processes,  and  containing  many 
nuclei.     (Crouch,  \  in.) 


The  tubercle  bacillus,  though  it  can  be  cultivated  on  special 
media,  is  not  known  as  a  saprophyte  in  nature.  It  appears  to 
grow  only  in  the  animal  body.  Tuberculosis  is  known  in  all 
classes  of  vertebrate  animals,  but  it  is  as  yet  uncertain  whether 
it  is  always  due  to  a  single  species  of  tubercle  bacillus.  There 
are,  however,  no  sufficient  grounds  for  supposing  that  the  tubercle 
of  different  mammals  is  due  to  different  sorts  of  bacillus.  At  the 
most,  bovine  and  human  tuberculosis  are  believed  to  be  caused 
by  different  races  or  strains  of  one  species,  but  sufficiently  distinct 
to  be  recognisable  on  culture  or  by  animal  experiment. 

The  phenomena  seen  in  tuberculosis  will  bo  best  understood  if 
the  localised,  or  focal  type,  is  first  described.  The  primary  or 
elementary  lesion  is  the  miliary  tul)ercle.    Tjais  in  its  gs-rly  stage 
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appears  to  the  naked  eye  as  a  uiiuute,  grey,  semi-translucent 
granule  about  the  size  of  a  mustard  seed — a  "  grey  tubercle."  As 
its  size  increases^  the  central  part  becomes  opaque  and  yellowish 
from  fatty  degeneration,  and  it  is  gradually  transformed  into  a 
soft  cheesy  mass — a  "  caseous  tubercle."  By  the  confluence  of 
these  elementary  lesions  large  areas  of  tissue  may  become  affected 
and  destroyed. 

Microscopic  examination  of  the  grey  tubercle  shows  that  it 
consists  of  a  cluster  of  cells,  or  a  confluent  group  of  such  clusters. 
The  typical  structure  of  the  individual  cell  cluster  is  as  follows  : 
(1)  The  main  mass  consists  of  cells  which  are  larger  than  leuco- 
cytes and  possess  a  clear  cell  body,  which,  in  a  well-fixed  and 
stained  preparation,  shows  processes  anastomosing  with  those 
of  its  neighbours.  The  basis  of  the  tubercle  consists  of  a  reti- 
culum of  such  cells ;  they  are  often  called  "  epitheUoid  cells," 
but  the  name  must  not  be  understood  to  imply  an  epithelial 
origin,  for  tubercles  arise  in  bone,  lymphatic  glands  and  else- 
where, in  situations  where  no  epithelium  is  present.  It  is  now 
generally  held  that  these  cells  arise  from  endothelium — i.e.,  that 
the  main  mass  of  a  tubercle  is  due  to  an  endothehal  prohferation 
in  response  to  the  action  of  the  toxins  of  the  tubercle  bacillus. 
The  term  "  endothelial  reticulum  "  may  conveniently  be  used 
for  this  cell  mass.  (2)  Not  uncommonly,  individual  cells  in  the 
reticulum  are  larger  than  the  rest  and  show  more  than  one 
nucleus.  As  a  rule,  one  or  two  such  cells  in  a  tubercle  are  of 
enormous  size,  and  show  many  nuclei,  which  are  either  grouped 
at  one  or  other  pole,  or  arranged  in  a  ring  at  the  circumference  of 
the  cell.  These  are  the  giant  cells  so  characteristic  of  tubercle. 
They  are  clearly  related  to  the  endothehal  cells,  and  intermediate 
forms  can  often  be  traced.  But  though  more  frequent  and  more 
numerous  in  tubercle  than  in  other  chronic  inflammations,  they 
are  by  no  means  peculiar  to  it.  They  are  sometimes  seen  in  other 
infective  granulomata,  as  in  gumma  or  actinomycosis,  or,  indeed, 
around  aseptic  foreign  bodies  imbedded  in  the  tissues  ;  on  the 
other  hand,  they  are  sometimes  absent  in  tubercle  itself.  The 
presence  of  well-marked  giant  cells  always  suggests,  but  never 
proves,  that  a  given  inflammation  is  tuberculous.  The  giant  cell 
may  occupy  a  central  position  in  the  tubercle  or  a  marginal  one  ; 
its  processes  often  anastomose  with   those  of  the  endothelial 
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reticuliini.  (3)  Here  and  there  throughout  the  tubercle  leuco- 
cytes are  seen  amougst  the  endothelial  cells,  mostly  of  the  lympho- 
cyte type.  Towards  the  edge  such  cells  are  usually  more  densely 
aggregated,  forming  a  definite  outer  zone,  which  appears  more 
deeply  stained  than  the  central  mass.  (4)  In  the  tissue  just 
outside  the  tubercle  are  seen  large  oval  granulai-  cells — the 
"  plasma  cells  "  of  Unna — some  of  them  spindle-shaped  and 
passing  into  fibroblasts.  These  represent,  in  all  probability,  the 
earliest  stage  of  the  reactive  fibrosis  which  is  seen  about  chronic 
tuberculous  foci.  In  certain  forms  of  tubercle  of  the  skin  they 
may  be  very  numerous,  but  plasma  cells  are  not  a  usual  consti- 
tuent of  a  tubercle.  In  this  respect  tubercle  diflfers  from  syphilis, 
for  in  the  lesions  of  the  latter  disease  plasma  cells  are  abundant. 
(5)  The  tubercle  bacillus  is  also  a  constituent  of  the  mass.  In 
some  cases  it  is  abundant,  but  more  often  it  is  only  demonstrable 
after  prolonged  search. 

It  will  be  noted  that  in  the  above  description  no  mention  has 
been  made  of  newly  formed  blood-vessels  such  as  are  character- 
istic of  ordinary  granulation  tissue.  This  is  one  of  the  most 
striking  and  constant  features  of  tubercle,  that  the  newly  formed 
tissue  is  entirely  non-vascular.  Herein,  as  will  be  seen,  it  con- 
trasts with  gumma,  in  which  new  vessels  are  formed  in  the 
peripheral  parts. 

Secondary  changes  in  tubercle. — These  are  essentially  degen- 
erative in  character.  A  tubercle  tends  to  early  degeneration  and 
necrosis  for  two  reasons.  One  is  the  direct  toxic  action  of  the 
bacillus,  the  other  is  the  absence  of  blood-vessels,  which  naturally 
interferes  with  the  nutrition  of  the  newly  formed  tissue  so  soon 
as  it  has  attained  a  certain  size. 

In  all  but  the  youngest  mihary  tubercles,  necrotic  and  fatty 
changes  are  demonstrable.  The  cells  lose  their  nuclear  staining, 
and  become  dull  and  granular,  ultimately  losing  their  outhnes 
and  fusing  into  a  granular  mass  in  which  fatty  particles,  nuclear 
fragments,  and  filaments  of  fibrin  may  be  discerned.  This  change 
is  known  as  caseation,  and  is  recognisable  to  the  naked  eye  as  a 
yellowish- white  opacity.  It  may  be  followed  by  actual  softening 
and  Uquefaction,  in  w^hich  caseous  areas  break  down  into  a  fluid 
resembling  pus,  but  very  different  from  it  in  actual  composition. 
Thus  arise  tuberculous  "  abscesses." 
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In  other  cases,  instead  of  liquefying,  tiie  caseous  mass  dries 
up  into  a  firm  solid  mass,  shrinking  in  volume.  This  occurs 
chiefly  in  old  standing  cases  in  which  the  process  has  become 
arrested.  Lime  salts  may  be  deposited  in  such  old  cheesy  foci, 
the  tubercle  midergoing  calcification.  Round  these  old  tuber- 
culous foci  a  dense  formation  of  fibrous  tissue  is  commonly  seen, 
and,  indeed,  some  fibrous  tissue  is  usually  found  microscopically 
around  all  but  the  youngest  forms  of  tubercle,  miless  they  are 
rapidly  advancing.  This  reactive  fibrosis,  foreshadowed  even  in 
a  young  mihary  tubercle  by  the  "  plasma-cells  "  at  its  margin, 
plays  a  very  important  part  in  all  chronic  tuberculous  processes. 
It  is  Nature's  efi'ort  at  restricting  the  spread  of  the  disease,  and 
we  must  believe  that  it  is  often  successful,  for  it  is  a  common 
thing  to  find  in  the  bodies  of  those  who  have  died  late  in  hfe 
of  some  other  disease,  small  shrunken  caseous  or  calcareous  foci 
at  the  apex  of  the  lung,  or  in  a  lymphatic  gland,  firmly  encap- 
suled  in  scar  tissue,  and  evidently  representing  long-cured 
tubercle. 

In  addition  to  the  focal  or  localised  type  of  tuberculous  inflam 
mation  which  has  just  been  described,  diffuse  inflammatory 
changes  may  in  some  cases  be  seen,  commencing  not  by  the 
formation  of  distinct  tubercles,  but  by  ill-defined  tissue-changes 
resembUng  those  of  ordinary  inflammation  at  the  outset,  though 
distinguished  by  their  sluggish  course,  and  by  the  tendency  which 
the  inflammatory  products  show  to  caseate,  soften,  and  break 
down.  These  are  the  types  of  inflammation  which  were  once 
known  as  scrofulous  or  strumous.  Scrofula  is  a  term  apphed  to 
the  constitutional  condition  in  which  such  inflammatory  changes 
are  liable  to  occur.  It  is  now  generally  admitted  that  scrofulous 
inflammations  are  truly  tuberculous,  modified,  perhaps,  by  the 
constitution  of  the  patient.  The  evidence  for  this  lies  in  the  facts 
that  here  and  there  patches  can  usually  be  found  which  present 
the  microscopic  structure  of  tubercle,  that  the  tubercle  bacillus 
is  itself  sometimes  demonstrable,  and  that,  even  where  it  cannot 
be  otherwise  demonstrated,  the  inoculation  of  suitable  animals 
with  the  inflammatory  products  leads  to  the  development  of 
tuberculosis. 

Scrofula  is  thus  a  diathesis  or  pecuharity  of  constitution  in 
which  there  is  a   predisposition   to   infection    by   the    tubercle 
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bacillus,  i.e.,  a  loworod  resistance  against  such  infection.  8nch 
predisposition  is  often  inherited.  This  view  of  scrofuhi,  how- 
ever, though  it  probably  states  its  most  essential  feature,  does  not 
cover  the  whole  ground.  The  constitution  which  cannot  resist 
the  tubercle  bacillus  is  often  susceptible  to  other  infections,  so 
that  we  find  scrofulous  subjects  liable  to  various  troubles,  such 
as  eczema  of  the  head  and  face,  inflanimations  of  the  eyelids, 
corneal  ulcers,  adenoid  vegetations,  and  so  forth.  These  affec- 
tions have  no  necessary  connection  with  tubercle,  but  the  scrofu- 
lous person  is  commonly  weakly  and  ill-nourished,  less  able  than 
a  healthy  person  to  respond  vigorously  and  effectively  to  any 
sort  of  injury  or  infection.  It  may  well  be  that  the  tuberculous 
nature  of  some  scrofulous  inflammations  is  secondary,  i.e.,  that 
the  tubercle  bacillus  readily  takes  root  and  flourishes  in  the  soil 
prepared  by  a  simple  inflammation.  It  is  to  be  noted  further 
that,  although  scrofula  implies  a  predisposition  to  tubercle,  the 
tuberculous  process  tends  to  run  a  peculiarly  sluggish  course  in 
many  cases,  and  that  the  tendency  to  widespread  dissemination 
of  the  virus  is  slight.  Thus  lupus  vulgaris,  a  typically  scrofulous 
affection,  tends  to  remain  limited  to  the  skin,  while  "  scrofulous 
glands  "  in  the  neck  usually  run  a  slow  course,  with  little  tendency 
to  the  invasion  of  the  viscera. 

The  scrofulous  constitution  is  supposed  to  manifest  itself  in 
the  physical  build  of  the  subject,  but  this  is  in  truth  a  somewhat 
ill-defined  matter.  Two  types  are  mentioned,  the  "  sanguine  " 
and  the  "  phlegmatic,"  the  former  \vith  a  delicate  complexion, 
fine,  fair  hair,  large  eyes  with  long  lashes,  and  a  generally  shght 
build,  while  in  the  phlegmatic  type  the  skin  is  thick,  the  hair 
coarse  and  dark,  the  features  ill-modelled,  and  the  build  clumsy 
and  thick.  These  opposed  types,  between  w'hich  intermediate 
varieties  are  admitted,  cannot  be  said  to  offer  such  definite 
criteria  as  modern  pathology  demands.  The  two  most  typically 
"  scrofulous  "  affections,  lupus  and  chronic  tuberculous  lympha- 
denitis, both  indisputably  due  to  tubercle,  will  be  described  here. 
Other  tuberculous  manifestations  will  be  dealt  with  in  their  due 
place. 

The  lymphatic  glands  are  specially  liable  to  tuberculous  inflam- 
mations, and  it  has  been  pointed  out  by  Treves  that  the  most 
frequent  cause  of  their  enlargement  is  "  a  lesion  that  implicates 
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the  adenoid  tissues  of  a  mucous  membrane."  The  mucous 
membranes  of  the  naso-pharynx  and  of  the  intestinal  and 
bronchial  tracts  are  specially  rich  in  adenoid  tissue,  and  catarrh 
of  these  surfaces  is  very  common.  So,  therefore,  is  disease  of 
those  glands  common  into  which  the  lymphatics  of  these  parts 
empty.  The  glands  of  the  neck,  thorax,  and  mesentery  are  far 
more  often  diseased  than  are  those  of  all  other  parts  of  the  body, 
and  it  is  quite  unusual  for  glandular  affection  to  follow  strumous 
ulceration  of  the  skin  of  the  extremities  or  caries  of  bone. 

The  diseased  glands  become  enlarged  very  slowly  as  a  rule, 
but  occasionally  their  growth  is  comparatively  rapid  ;  they  vary 
in  size,  and  sometimes  altogether  subside  ;  after  an  indefinite 
length  of  time  they  become  adherent  to  the  surrounding  parts, 
and  evidences  of  inflammation  slowly  develop.  The  skin  becomes 
dull  red  and  adherent,  suppuration  ensues,  and  the  resulting 
abscess  opens  through  an  irregular  ragged  aperture,  which  is 
very  slow  to  heal  and  leaves  an  ugly  scar  ;  suppuration  does  not 
occur  in  more  than  a  small  percentage  of  all  cases.  The  pus  in 
such  abscesses  is  ill-formed,  curdy,  and  shreddy,  and  is  mingled 
with  caseous  material.  Very  often  these  glandular  swellings 
cease  to  grow,  and  remain  stationary  for  months  or  even  years  ; 
in  such  instances  calcification  may  ensue,  and  the  whole  gland 
may  be  converted  into  a  chalky  mass. 

On  section,  a  tuberculous  gland  is  softer  than  natural,  and 
generally  presents  several  masses  of  caseous  material  embedded 
in  its  substance  ;  glands  which  have  been  long  diseased  maybe 
converted  into  a  caseous  pulp,  with  which  is  mingled,  in  some 
cases,  a  certain  amount  of  ill-formed  pus. 

Microscopical  examination  shows  tubercle  in  addition  to  the 
changes  common  to  all  chronic  inflammations.  The  endothelial 
cells  in  the  gland  multiply  at  certain  places  which  appear  to 
be  foci  of  the  process,  and  at  the  same  time  that  they  multiply 
they  often  become  larger  and  more  translucent  than  natural  : 
mingled  with  the  cells  is  some  fibrinous  exudation.  In  the 
centre  of  each  of  the  foci  above  mentioned  true  elementary 
tubercles  with  giant-cells  and  an  endothelial  reticulum  appear, 
fatty  degeneration  of  the  cellular  elements  soon  ensues,  and 
caseous  masses  are  formed.  In  chronic  cases,  there  is  a  formation 
of  fibrous  tissue,  though  this  may  not  be  a  prominent  feature. 
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Tlicrc  is  a  cliioiiic  ami  relatively  l)(Mii<.fii  lonii  <»l  t  ul)eicul()sis 
which  is  not  uncommon  in  lymphatic  glands,  and  is  characterised 
by  firm  nodules  of  endothelial  proliferation  replacing  the  normal 
tissue  of  tile  gland.  (Jiant  cells  are  sparse  or  absent  and  there  is 
little  tendency  to  caseation.  The  condition  may  readily  be 
mistaken  by  the  inexperienced  for  a  malignant  growth. 

Lupus  vulgaris  is  most  commonly  seen  on  the  face,  and  is 
specially  liable  to  attack  the  nose  ;  it  usually  connneTices  in  the 
young,  and  rarely  begins  after  the  age  of  five  and  twenty,  although 
it  may  continue  to  recur  at  any  age.  Its  earliest  appearance 
is  in  the  form  of  a  small  pimple,  and  in  other  cases  there  is 
a  collection  of  papules  or  tubercles.  The  epidermis  is  thinned 
and  shiny,  and  beneath  it,  in  the  cutis,  can  be  seen  a  semi- 
translucent  growth  of  a  brownish-yellow  tint,  which  has  been 
compared  to  apple-jelly.  The  affected  skin  is  redder  than 
natural,  and  the  epidermis  soon  peels  off  and  exposes  a  raw  red 
surface,  which  slowly  ulcerates.  In  some  cases  the  edge  of  the 
lupous  ulcer  is  surrounded  by  a  ring  of  small  papules  like  that 
which  preceded  its  formation,  and  by  a  constant  breaking  down 
of  these  growths  the  ulcer  increases  in  size.  The  discharge  from 
the  ulcerated  surface  is  watery  pus,  mixed  with  epithelial  scales, 
and  readily  forms  a  scab,  around  the  edge  of  which  ulceration 
progresses. 

As  in  other  surface  lesions,  the  inflammatory  products  tend 
to  degenerate,  and  the  tissues  around  the  edge  of  the  ulcer 
become  very  soft  and  friable.  The  ulceration  is  slow,  but  may 
extend  over  Avide  areas  and  involve  deep  structures.  Thus,  the 
nose,  eyelids,  cheeks,  and  lips  may  be  implicated,  and  the  nasal 
cartilages  and  bones  may  be  destroyed.  Even  if  the  morbid 
process  has  ceased,  it  is  pecuharly  liable  to  recur,  and  treatment 
of  all  kinds  not  infrequently  fails  to  arrest  its  progress.  If  the 
ulcers  heal,  the  scars  are  usually  thin  and  badly  formed,  while 
cicatrisation  may  progress  in  one  part  and  the  ulcer  may  extend 
in  another  ;  the  scars,  when  formed,  are  very  liable  again  to 
break  down. 

Microscopic  examination  of  a  lupus  patch  shows  chiefly  cell 
exudation  into  the  papillary  layers  of  the  true  skin,  with  desqua- 
mation of  the  surface  epithelium  and  enlargement  of  the  inter- 
papillary  epithelial  processes  ;  giant  cells  are  occasionally  present. 
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Anastomosing  trabeculse  of  inflammatory  cells  extend  deeply 
into  the  dermis,  and  these,  as  Unna  first  showed,  consist  mainly 
of  plasma-cells.  The  sebaceous  glands  are  larger  than  natural, 
and  their  cells  are  in  a  state  of  proliferation.  The  exudation 
around  the  hair-follicles  generally  causes  the  destruction  of 
the  hair.  Tubercle  bacilli  are  occasionally  present,  but  are 
in  any  case  extremely  few  and  difficult  to  find. 

Lupus  erythematosus  seldom  occurs  in  children,  and  chiefly 
attacks  females  of  middle  age.  It  is  by  no  means  certain  that 
this  is  a  tuberculous  affection,  although  a  tuberculous  family 
history  is  common.  It  commences  as  an  erythematous  eruption 
over  the  bridge  of  the  nose,  and  extending  symmetrically  to  the 
cheeks  thus  acquires  a  shape  which  has  been  compared  to  that  of 
a  butterfly.  The  affected  skin  becomes  thickened  and  infiltrated 
with  inflammatory  products,  the  epidermis  is  shed  in  branny 
scales,  and  finally  scar  tissue  is  formed  in  the  substance  of  the 
derma  and  causes  contraction  of  the  whole  area  of  affected  sldn. 

Verruca  necrogenica. — This  name  has  been  applied  to  a  warty 
growth  which  especially  affects  those  who  have  post-mortem  work 
to  do,  and  is  more  often  named  "  post-mortem  wart."  It  is 
usually  seen  on  the  knuckles,  and  originates  either  in  an  abrasion 
or  in  a  pustule.  When  fully  developed  it  appears  as  a  raised, 
moist,  warty  mass,  the  papillse  of  the  derma  being  much  enlarged 
and  often  exquisitely  tender.  There  is  in  some  cases  a  covering 
of  dry,  cracked  and  blackened  epidermis,  but  this  is  from  time  to 
time  separated  by  a  drop  of  semi-purulent  secretion  beneath  it, 
and  the  raw,  tender  surface  of  the  papillary  layer  is  thus  exposed. 
The  warty  condition  tends  to  spread  slowly,  and  may  persist  for 
months  or  years.  It  is  quite  certain  that  some  of  these  "  post- 
mortem warts  "  are  really  tuberculous  nodules,  for  bacilli  have 
been  cultivated  from  them,  and  tubercle  of  the  neighbouring 
lymphatic  glands  has  developed  in  a  few  cases.  It  does  not, 
however,  follow  that  all  such  growths  are  due  to  tubercle. 

Before  concluding  this  chapter,  it  is  necessary  to  say  a  few 
words  as  to  the  modes  of  infection  by  the  tubercle  bacillus,  and 
the  channels  by  which  the  virus  spreads  in  the  body. 

Channels  of  infection. — The  bacillus  may  gain  access  to  the 
body  by  the  skin,  by  the  respiratory  tract,  or  by  the  alimentary 
canal.     Other  modes  of  infection  arc  very  rai'o.     Of  these  tliroe, 
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infection  by  tlir  skin  is  the  least  important,  though  it  accounts 
for  lupus  vulgaris  and  other  tuberculous  affections  primary  in  the 
skin.  It  is  probable  that  some  crack  or  abrasion  is  a  necessary 
antecedent.  Infectiou  by  the  respiratory  tract  is  one  of  the 
commonest  and  most  important  sources  of  tubercle.  The  secre- 
tions and  especially  the  expectoration  of  phthisical  patients 
contain  the  bacillus  in  vast  numbers,  and  such  dried  secretions 
disseminated  in  dust  must  be  continuously  present  in  all  crowded 
centres  of  population. 

It  is  known  that  the  tubercle  bacillus  retains  its  vitality  after 
drying  for  several  weeks.  Most  of  us  probably  thus  inhale  the 
bacillus,  and  the  majority  owe  their  escape  to  inherent  powers  of 
resistance.  Inhaled  bacilli  may  be  arrested  at  any  point,  and 
may  gain  access  to  the  lymphatics.  Here  in  health  they  are 
destroyed,  but  in  susceptible  subjects  they  set  up  tubercle.  By 
absorption  through  the  tonsil  or  adenoid  tissueof  the  nasopharynx, 
the  cervical  lymphatic  glands  become  affected.  Lower  down, 
bacilli  may  be  carried  to  the  glands  at  the  bifurcation  of  the 
trachea,  and  these,  with  the  cervical  glands,  are  the  commonest 
places  for  tubercle  primarily  to  develop.  Even  the  lung  may  be 
primarily  affected. 

Inhaled  bacilh  may  also  be  swallowed,  but  an  additional  danger 
menaces  the  ahmentary  canal  in  that  the  bacillus  may  be  present 
in  articles  of  food,  notably  in  milk  and  its  proc^ucts,  from  infected 
cattle.  Absorption  here  may  be  by  the  tonsil,  but  more  fre- 
quently from  the  intestine,  whence  a  primary  infection  of  the 
mesenteric  glands  without  any  necessary  lesion  of  the  intestinal 
raucous  membrane.  Koch  lias  endeavoured  to  minimise  the 
reality  of  the  danger  from  this  source  ;  but  both  chnical  and 
ccperi mental  exndence  go  to  show  that  bovine  tubercle  is  a  real 
danger  to  man,  though  it  must  be  admitted  to  take  a  second  place 
to  infection  by  inhalation.  It  is  now  possible  to  distinguish  by 
cultural  and  experimental  means  between  tubercle  bacilli  of 
bovine  and  human  origin,  and  it  has  been  shown  that  pulmonary 
tubercle  is  almost  invariably  due  to  infection  by  "  human  " 
bacilh,  and  tubercle  of  the  cervical  glands  usually  so.  The 
abdominal  tubercle  of  children  is  due  to  bovine  infection  in  a 
considerable  proportion  of  cases. 

There  are  certain  forms  of  tubercle — e.g.,  where  tuberculosis  is 
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primary  in  the  testis,  kidney,  supra-renal  or  in  synovial  membrane 
or  bone,  in  which  the  mode  of  infection  is  obscure.  The  bacillus 
must  attain  such  localities  as  these  by  way  of  the  blood-stream, 
but  we  do  not  know  how  or  where  it  enters  the  blood.  In  most 
cases  a  primary  focus  exists  elsewhere  in  the  body  from  which 
the  bacillus  has  escaped  into  the  blood-stream — e.g..  in  patients 
with  joint  tubercle  other  tuberculous  lesions  are  almost  invariably 
found  post-mortem. 

The  spread  of  tubercle  within  the  body.— Tubercle  has  an 
especial  ajEBnity  for  lymphoid  tissue  ;  this  tissue  is  commonly  the 
seat  of  primary  infection,  and  it  is  mainly  by  lymphatic  channels 
that  local  spread  takes  place.  The  mechanism  of  spread  is  by  the 
dissemination  of  the  tubercle  bacilH  along  such  channels.  As  the 
primary  focus  softens  and  disintegrates  a  certain  number  of  still 
li\dng  bacilli  are  set  free.  They  may  pass  but  a  short  distance 
along  the  lymph  spaces  of  the  tissues,  when,  again  arrested,  they 
set  up  new  foci  of  tubercle.  Thus  arise  crops  of  secondary  miliary 
tubercles  round  the  primary  focus,  and  these  as  they  grow  may 
fuse  with  the  original  mass.  By  an  extension  of  the  process,  very 
large  caseous  areas  may  arise  ;  thus  the  entire  kidney  may  be 
converted  into  a  cheesy  mass.  At  other  times  the  bacilli  may 
pass  for  some  distance  along  the  lymphatics,  and  may  be  arrested 
in  the  nearest  lymphatic  glands.  The  axillary  glands  may  thus 
be  affected  in  tubercle  of  the  breast,  and  indeed  in  all  chronic 
cases  of  local  tubercle  it  is  a  common  thing  for  the  adjacent 
lymphatic  glands  to  be  impUcated.  Not  rarely  a  softening 
caseous  focus  ruptures  into  a  serous  cavity  :  thus  an  affected 
mesenteric  gland  may  infect  the  whole  peritoneum,  and  set  up 
tuberculous  peritonitis. 

More  serious,  because  more  rapidly  fatal,  is  general  dissemina- 
tion by  the  blood-stream.  A  softening  tuberculous  gland  may 
rupture  into  an  adjacent  blood-vessel ;  such  communications 
have  not  rarely  been  actually  demonstrated.  Thus  arises  acute 
general  tuberculosis,  the  bacilli  lodging  all  over  the  body  and 
setting  up  grey  miliary  tubercles  in  many  situations.  In  such 
cases  death  is  not  long  delayed,  and  is  often  due  to  tuberculous 
meningitis,  for  in  such  cases  the  meninges  are  especially  prone 
to  be  affected,  in  children  perhaps  more  often  than  any  one  other 
tissue.     It  is  an  almost  invariable  rule  that  after  death  from 
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general  t ul)fi(ulosis,  careful  search  reveals  a  ])iiniary  (.ascdiis 
focus,  usually  a  bronchial  or  mesenteric  gland.  It  sometimes 
happens  that  surgical  interference  with  an  old  tuberculous  lesion 
lights  up  a  general  tuberculosis  by  the  liberation  of  infective 
material  into  the  blood-stream.  Death  may  thus  occur  after 
operations  on  tuberculous  bone. 

Other  channels  by  which  tubercle  may  spread  are  the  natural 
ducts  or  passages  of  the  body  to  which  tuberculous  material  gains 
access.  In  the  lung,  the  respiratory  currents  may  carry  such 
material  along  the  bronchi  :  the  sputum,  in  phthisis,  may  infect 
the  larynx,  or  being  swallowed,  may  set  up  tuberculous  ulceration 
along  the  intestine.  In  primary  tubercle  of  the  kidney  the 
softening  products  are  carried  downwards  by  the  urine,  infecting 
the  ureter  and  bladder.  If  the  epididymis  or  testis  be  affected, 
the  vas  deferens  and  vesicular  seminales  may  suffer  in  their  turn. 

No  person  with  even  a  small  tuberculous  focus  anywhere  in  the 
body  is  exempt  from  the  danger  of  dissemination.  But  the  course 
of  the  disease  is  mainly  a  matter  of  individual  predisposition,  and 
children  are  very  especially  predisposed  to  general  tuberculosis. 
Of  three  people  infected  with  tubercle,  one  may  die  of  rapid 
phthisis,  the  second  of  chronic  tuberculosis  representing  a  struggle 
which  extends  over  many  years,  while  the  third  escapes  with  a 
tri\nal  lesion,  from  which  he  recovers  ^\ith  apparent  ease. 

Tuberculin. — It  is  e^^dent  that  anything  which  can  increase 
the  resistance  of  the  patient  against  the  tubercle  bacillus  must  be 
of  great  value  in  treatment.  One  method,  typified  by  modern 
sanatorium  treatment,  aims  at  increasing  this  resistance  by 
placing  the  patient  under  the  most  perfect  hygienic  conditions 
attainable.  By  improving  his  general  health  and  nutrition,  and 
removing  as  far  as  possible  the  dangers  of  reinfection,  a  large 
percentage  of  cures  can  be  attained.  This  mode  of  treatment 
consists  essentially  in  reinforcing  the  natural  modes  of  cure  by 
natural  means,  and  is  strongly  to  be  commended.  It  is  indeed 
far  more  important  to  treat  the  patient  than  the  local  lesion. 

But  there  remains  the  possibility  of  reinforcing  natural  means 
of  cure  by  artificial  means.  It  is  well  recognised  that  by  suitably 
graduated  inoculations  with  bacteria  or  their  products  the  resist- 
ance of  the  animal  body  against  the  bacterium  used  may  be 
greatly  raised.     Tuberculin   is  a  fluid  prepared  from  tubercle 
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jacilli.  The  original  crude  tuberculin  introduced  by  Koch  in 
L891  was  a  concentrated  glycerin-broth  culture  of  the  bacilli, 
sterilised  by  heat.  The  injection  of  this  in  minute  doses  (01  cc.) 
nto  a  patient  sufiering  from  tuberculosis  produces  a  sharp  rise  of 
:emperature  which  is  diagnostic,  for  a  non-tuberculous  subject 
requires  a  much  larger  dose  to  produce  the  febrile  reaction.  As 
I  diagnostic  agent  this  crude  tuberculin  is  largely  used  in  cattle, 
md  in  minute  doses  may  reasonably  be  used  in  human  beings. 
But  as  a  curative  agent  it  has  proved  too  dangerous,  for  it  excites 
in  inflammatory  reaction  round  the  tuberculous  foci  which  may 
become  necrotic  and  hberate  their  contained  bacilh,  which  are 
>till  living,  for  the  fluid  exercises  no  bactericidal  effect.  In  this 
A-ay  the  injections  may  lead  to  disastrous  results. 

In  1897  Koch  introduced  a  new  form  of  tuberculin,  which  he 
:ermed  "  tuberculin-R."  It  is  prepared  by  grinding  up  the 
lead  bodies  of  tubercle  bacilli  in  water  and  centrifugalising. 
rhe  sediment  is  again  ground  up  with  water  and  the  process 
s  repeated  till  no  further  sediment  can  be  obtained  on  centri- 
'ugalisation.  The  first  washing  contains  the  substances  which 
^ive  the  old  tubercuhn  reaction,  and  this  is  known  as  "  tuber- 
3ulin-0."  It  is  the  second  and  succeeding  washings  which  make 
:uberculin-R  ;  and  this  is  practically  an  opalescent  suspension  of 
iisintegrated  bacillary  bodies,  containing  the  intracellular  toxins, 
3ut  freed  by  the  first  grinding  and  washing  from  the  soluble  ones, 
[t  seems  a  safe  agent  for  treatment,  and  good  results  have  been 
-eported  from  its  use.  The  dosage  now  in  use  is  much  smaller 
;han  was  at  first  the  case.  The  initial  dose  is  usually  t-oJo u  or 
'ven  TTToVoiT  of  a  milUgramme.  The  reaction  on  the  part  of  the 
jatient  shows  itself  in  an  increased  phagocytic  activity  of  the 
eucocytes  upon  tubercle  bacilli,  due  to  an  increase  of  the  opsonin 
n  the  serum.  The  immediate  effect  of  the  injection  is  to  cause  a 
'  negative  phase  " — i.e.,  a  temporary  diminution  in  opsonic 
30wer.  Wright  has  called  special  attention  to  this,  and  has 
irged  that  tuberculin  treatment  should  always  be  checked  by 
)psonin  determinations,  lest  a  second  injection  be  given  during  a 
legative  phase,  and  so  the  patient  be  harmed  rather  than  bene- 
ited.  Practical  experience,  however,  has  shown  that  this 
precaution  is  not  essential. 
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SYPHILIS. 

Venereal  Sores. 

Venerkai- sores  are  of  two  kinds — {a)  the  non-infecting  ;  (b)  the 
infecting. 

The  non-infecting  or  soft  sore  makes  its  appearance  from  two 
to  five  days  after  exp(jsure  to  contagion,  and  frequently  several 
sores  result  from  a  single  inoculation.  It  is  not  syphilitic, 
but  apparently  due  to  a  minute  bacillus  described  by  Ducrey  in 
1889,  though  this  is  still  a  matter  of  doubt. 

It  commences  as  a  pustule,  which  bursts  and  discharges  its 
contents,  leaving  an  ulcer.  The  latter  is  generally  circular  in 
shape,  sometimes  no  larger  than  a  split  pea,  but  frequently 
extending  over  a  considerable  area  of  skin  ;  the  base  is  grey  and 
sloughy,  with  marked  absence  of  granulations  ;  the  edges  are 
sharply  cut — giving  a  punched-out  appearance  to  the  sore — but 
are  sometimes  ragged  and  undermined  ;  the  secretion  is  scanty, 
and  consists  of  shreddy  and  watery  pus.  Ulcers  such  as  these 
may  occur  on  any  part  of  the  penis  or  vulva,  but  are  most  common 
on  the  glans  and  on  the  foreskin  immediately  behind  the  corona. 
In  many  cases  the  lymphatic  glands  in  the  groin  inflame  and 
suppurate,  the  pus  which  is  formed  in  them  being  capable  of 
producing  by  inoculation  sores  similar  to  the  original  ulcer.  As 
a  rule,  non-infecting  sores  are  not  indurated,  and  are  therefore 
spoken  of  as  "  soft  sores  "  ;  sometimes,  however,  they  do  become 
indurated,  especially  when  they  extend  into  the  areolar  tissue 
beneath  the  skin.  Venereal  sores  of  all  kinds  are  more  liable 
than  are  most  ulcers  to  take  on  a  phagedsenic  action,  and  by 
this  process  considerable  portions  of  the  genitals  may  be  de- 
stroyed. Soft  sores  do  not  cause  any  constitutional  infection, 
and  are  therefore  called  non-infecting. 
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Infecting  sores  are  the  result  of  inoculation  \\ath  syphilitic 
virus.  An  infecting  sore  never  niakes  its  appearance  earUer  than 
ten  days  after  exposure  to  contagion,  and  most  commonly  does 
not  show  itself  for  about  three  weeks,  whilst  as  long  an  interval 
as  six  or  seven  weeks  may  elapse  between  infection  and  the 
development  of  the  sore.  The  infecting  sore  presents  three 
chief  varieties. 

(1)  The  epidermis  may  appear  abraded  or  excoriated,  and, 
peeling  off  in  flakes,  exposes  a  circumscribed  patch  of  a  livid 
purple  colour.     There  is  no  ulceration  and  no  induration. 

(2)  An  indurated  tubercle  may  form  beneath  the  epidermis, 
and,  the  latter  remaining  intact,  the  surface  of  the  sore  is  not 
excoriated  and  does  not  discharge. 

(3)  A  definite  raised  nodule  may  develop  in  the  substance  of 
the  skin.  It  is  coin-shaped,  being  flattened  on  the  surface,  with 
circular  margins,  and  a  definite  elevated  edge  ;  it  is  very  hard, 
and  feels  Hke  a  piece  of  cartilage  set  in  the  skin.  The  surface  is 
red,  raw,  and  excoriated  ;  it  discharges  a  thin  watery  fluid  which 
contains  much  epithehal  debris  and  a  few  leucocytes.  An 
infecting  sore  such  as  this  is  a  so-called  "  Hunterian  chancre,"  or 
"  hard  sore." 

Of  these  three  forms  of  infecting  sore,  the  second  and  the 
third  are  the  most  common,  and  the  latter  more  so  than  the 
former.  The  most  usual  situation  for  all  of  them  in  the  male  is 
the  prepuce  just  behind  the  corona  glandis.  They  are  commonly 
single,  but  may  be  multiple.  Any  of  these  sores,  if  irritated  by 
dirt,  by  friction  of  the  clothes,  or  by  other  agencies,  may  suppu- 
rate, but  none  of  them  normally  suppurate  or  form  ulcers  when 
first  developed,  although  at  the  time  when  constitutional  symp- 
toms begin,  it  is  by  no  means  uncommon  for  the  primary  sore  to 
inflame  or  to  secrete  pus.  The  induration  is  the  result  of  inflam- 
matory exudation  into  the  tissues,  and,  in  cases  which  are  not 
treated,  may  persist  as  long  as  six  or  nine  months,  or  even 
longer.  In  cases  of  infecting  sores  the  lymphatic  glands  in  the 
groin  become  enlarged  and  indurated.  Often  they  are  neither 
inflamed  nor  painful,  but  if  the  sore  itself  suppurates  from 
exposure  to  irritation  or  sepsis  of  any  sort,  then  the  glands  in  the 
groin  may  also  inflame  and  suppurate  ;  if  pus  is  formed  in  them, 
it  has  no  syphilitic  properties,  and  is  not  inoculable. 
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MifiDsc'opic  t'xamiiiiitioii  ol  a  primary  syphilitic  eliaiicre  shows 
that  it  consists  of  a  linn  aiul  dense  granulation-tissue  in  which 
tluMT  is  little  that  is  histologically  characteristic.  The  firmness 
and  toughness  depend  in  part  upon  the  original  fibrous  tissue  of . 
the  affected  area,  whicii  is  infiltrated  with  the  new-formed 
products.  There  is  the  usual  small  round-celled  infiltratioji  of 
chronic  inflammation,  with  a  great  number  of  Tiina's  "  plasma 
cells."  These  are  distributed  through  a  matrix  of  imperfectly 
formed  fibrous  tissue  in  w'hich  a  large  number  of  new  capillary 
channels  may  be  found.  The  small  arteries  traveising  the 
area  may  show  a  thickening  of  the  inner  coat. 

It  nuist  constantly  be  borne  in  mind  that  a  patient  may  have 
exposed  himself  to  the  contagion  of  both  infecting  and  non- 
infecting  sores,  and  in  not  a  few  cases  both  varieties  of  sores 
develop  in  the  same  patient. 

The  non-infecting  and  the  infecting  sores  are  now  generall}' 
held  to  be  the  result  of  inoculation  with  different  poisons.  Thus, 
a  soft  sore  will  by  inoculation  always  produce  a  soft  sore,  and  an 
infecting  sore  will  ahvays  produce  a  sore  which  is  followed  by 
constitutional  symptoms.  A  non-infecting  sore  cannot  produce 
an  infecting  one. 

Secondary  Syphilis. 

Syphilis  is  a  specific  and  contagious  disease  propagated  by  local 
contamination. 

An  infecting  sore,  such  as  has  been  already  described,  is  the 
usual  precursor  of  constitutional  infection,  but  it  must  be  clearly 
understood  that  by  the  time  this  primary  sore  appears  the  system 
is  already  contaminated,  and  that  excision  of  the  chancre  is 
therefore  useless  as  a  preventive  measure^  The  sore  itself  may 
justly  be  considered  as  already  an  index  of  constitutional 
disease. 

Further  evidences  of  constitutional  infection  generally  appear 
at  about  the  sixth  week  after  the  development  of  the  primary 
sore,  and  are  sometimes  accompanied  by  slight  irregular  pyrexia. 
These  early  manifestations  of  syphilis  are  liable  to  succeed  one 
another  for  a  space  of  about  a  year  or  eighteen  months  in 
untreated  cases,  and  to  this  stage  of  the  disease  the  name  of 
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"  secondary  syphilis  "  has  been  apphed.  In  typical  cases,  after 
apparent  complete  subsidence,  further  local  lesions  make  their 
appearance,  and  to  this  stage  the  name  of  tertiary  syphihs  is 
given.  It  would,  however,  be  a  grave  error  to  suppose  that 
these  two  periods  and  their  accompanying  lesions  are  always 
clearly  separated  from  one  another.  This  is  by  no  means  the 
case,  for  lesions  usually  described  as  tertiary  may  supervene 
within  the  first  twelve  months  after  infection,  and  secondary 
symptoms  may  occur  after  several  years.  It  is  practically  certain 
that  the  varying  severity  of  the  manifestations  of  constitutional 
syphilis  is  not  mainly  dependent  upon  any  alteration  in  the 
character  or  dose  of  the  original  virus,  but  rather  upon  the 
constitution  of  the  patient  in  whom  the  disease  occurs.  Thus,  I 
have  seen  extensive  rupial  ulceration  with  destruction  of  parts 
of  the  Ups  and  cheeks  occur  in  a  woman  within  six  months  of 
infection  by  her  husband,  whilst  the  latter  had  himself  only 
suffered  from  shght  sore  throat  and  a  transient  skin  eruption. 
Again,  there  are  some  men  who,  although  frequently  exposed  to 
contagion,  never  acquire  the  disease,  whilst  others  are  not 
protected,  as  are  most,  by  one  infection,  but  contract  the  disease 
afresh  at  some  future  time.  In  this  respect  syphilis  merely 
resembles  many  other  diseases,  for  there  are  cases  in  which 
persons  are  so  susceptible  to  the  infection  of  measles  and 
scarlatina  that  they  contract  them  as  many  as  three  or  four 
times. 

But  although  constitutional  syphilis  differs  much  in  severity 
in  different  cases,  there  are  certain  local  lesions  which  typically 
occur  in  the  early  or  secondary  stage  of  the  disease,  and  although 
at  first  sight  they  appear  to  differ  very  widely  from  one  another 
in  their  nature,  such  is  not  really  the  case,  for  in  almost  all  of 
them  the  same  pathological  process  is  to  be  found.  The  typical 
lesion  of  secondary  syphilis  is  plastic  inflammation.  The  indura- 
tion of  the  infecting  sore  is  due  largely  to  the  formation  of  new 
fibrous  tissue  ;  and  whether  it  be  the  testis  or  the  eyeball,  the 
arterial  system  or  the  skin,  the  periosteum  or  the  lymphatic 
glands,  which  is  the  seat  of  early  syphilitic  disease,  in  each  and 
all  ahke  there  is  exudation  of  inflannnatory  products,  a  tendency 
to  the  formation  of  young  fibrous  tissue,  and  a  consequent 
thickening  of  the   diseased  pait.     In  addition   to  these  plastic 
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exudations,  ulceration  occurs  with  considerable  frequency  in  some 

tissues,  but  it  should  again  hv  remembered  that  the  constitution 

of  the  patient  himself  has  much  to  do  with  the  determination  of 

suppuration. 

It  is  not  possible  to  deal  at  all  exhaustively  with  the  lesions  of 
constitutional  syphilis,  and  it  is  not  proposed  to  do  more  than 
describe  very  briefly  those  which  are  the  most  important. 

The  cutaneous  system  suffers  very  constantly  in  syphilis,  and  is 
often  the  seat  of  the  most  early  evidences  of  constitutional  infec- 
tion. The  eruptions  that  occur  are  various.  One  of  the  com- 
monest is  a  roseola,  which  commences  on  the  abdomen  and  thorax, 
extends  afterwards  to  other  parts  of  the  body,  and  usually  fades 
without  treatment  in  the  course  of  a  few  weeks.  In  such  an 
eruption  there  are  numerous  rose-coloured,  circular  spots,  which 
are  sometimes  so  closely  set  that  there  appears  to  be  but  little 
unaltered  skin,  while  in  other  cases  they  are  very  few  and  faint  in 
colour.  The  spots  are  not  at  all  raised,  and  readily  disappear  on 
pressure. 

Mingled  with  this  roseola  there  is  frequently  seen  a  papular 
eruption,  consisting  of  numerous  small  raised  spots  of  a  copper 
colom',  which  terminate  either  by  desquamation  or  resolution. 

At  a  later  period  tubercles  may  be  developed.  They  differ 
from  the  papules  chiefly  in  their  size,  and,  hke  the  latter,  are  the 
result  of  plastic  exudation  into  the  papillary  layer  of  the  skin. 
The  epithehum  covering  these  tubercles  almost  always  desqua- 
mates and  comes  away  in  very  fine,  powdery  scales.  After 
desquamation,  the  tubercular  eruption  assumes  a  dull-red  •  or 
copper  colour.  In  some  patients  the  tubercles  ulcerata,  in  others 
they  do  not,  but  in  either  case  permanent  pigmented  scars  are 
frequently  left.  The  forehead — and  face  in  general — is  one  of 
the  favourite  sites  of  these  tubercles,  the  resulting  scars  being 
very  unsightly. 

Another  rash,  which  is  one  of  the  earliest  to  appear  as  well  as 
one  of  the  latest  to  persist,  is  the  squamous  syphihde,  to  which 
the  name  of  syphilitic  psoriasis  is  often  applied.  The  most 
common  sites  of  the  eruption  are  again  the  abdomen  and  thorax, 
and  the  flexor  aspects  of  the  arms  and  forearms.  The  rash  con- 
sists of  circular  spots,  shghtly  raised  from  the  surface,  sometimes 
white  from  the  presence  of  epithelial  debris,  and,  when  the  latter 
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has  been  cast  off,  of  a  dark  reddish  tint.  The  pahns  of  the  hands 
and  the  soles  of  the  feet  are  affected  with  comparative  frequency, 
and  in  these  situations  the  eruption  is  most  persistent  and  intrac- 
table. The  squamous  syphihde  can  generally  be  readily  diag- 
nosed from  simple  psoriasis,  for  there  is  often  some  other  e\ddence 
of  syphihs  ;  it  does  not  occur,  as  the  simple  form  does  frequently, 
in  children  ;  the  elbows  and  knees,  common  sites  for  psoriasis,  are 
usually  not  impUcated  ;  the  rash  is  common  on  the  flexor  surfaces 
and  on  the  palms  and  soles  ;  it  is  sometimes  mixed  with  other  of 
the  syphilitic  eruptions  already  described,  and  in  its  later  stages 
assumes  the  typical  coppery  colour. 

Pustular  eruptions  are  not  common  in  secondary  syphilis,  but 
one  form  is  met  with  sufficiently  often  to  deserve  mention.  This 
is  the  syphilitic  ecthyma,  in  which  pustules  form  in  the  skin  and 
come  to  the  surface  and  discharge  their  contents  without  there 
being  at  any  time  marked  pain  or  surrounding  inflammation. 
After  the  pustule  has  burst,  a  scab  forms  of  a  circular  shape  and 
considerable  thickness  ;  it  is  very  adherent,  and  often  persists 
for  a  long  time.  If  removed,  a  circular  sloughy  ulcer  is  exposed, 
which,  when  not  treated,  again  becomes  scabbed  over,  and  shows 
but  little  tendency  to  heal.  When  cicatrisation  does  occur,  a 
circular  and  permanent  scar  remains. 

Such  is  a  very  brief  description  of  the  most  common  forms  of 
skin  eruption  met  with  in  secondary  syphilis,  but,  although  they 
have  been  treated  of  separately,  it  should  be  borne  in  mind  that 
one  of  the  chief  characteristics  of  syphiUtic  rashes  is  that  they 
differ  in  different  parts  of  the  body,  and  in  any  individual  case 
of  syphilis  several  of  the  above  varieties  may  be  present  at  one 
and  the  same  time. 

Most  of  the  eruptions  are  liable  to  assume  the  copper  tint  after 
lasting  for  some  weeks,  and  scars,  if  formed,  are  specially  hable 
to  be  pigmented. 

The  cutaneous  appendages — the  hair  and  nails — suffer  together 
with  the  skin  itself.  The  hairs  become  loosened  in  their  sheaths 
by  an  extension  to  them  of  some  of  the  inflammatory  processes  in 
progress  in  the  skin,  and  are  shed  in  great  luimbers.  In  some  cases 
the  head  becomes  completely  bald,  and  the  hair  of  the  face  may 
share  in  the  general  destruction.  In  most  cases  baldness  is  not 
permanent,  and  after  a  time  the  hair  becomes  as  thick  as  before, 
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The  uails  are  liable  to  be  attacked  by  a  low  form  of  inflamina- 
tioii  which  extends  to  the  matrix  and  causes  much  swelling  and 
tenderness  of  the  whole  finger  end.  The  ensuing  ulceration  is 
most  chronic  and  intractable,  and  generally  continues  until 
the  nail  has  been  removed  by  the  surgeon,  for  although  it  is 
loosened  by  the  ulceration,  it  is  comparatively  seldom  entirely 
separated. 

The  mucous  surfaces. — At  the  same  time  that  the  eruptions 
appear  on  the  skin,  the  nuicous  membranes  are  commonly  the 
seat  of  syphilitic  inflammations. 

On  the  anus,  at  the  junction  of  the  mucous  lining  with  the 
cutaneous  surface,  "  raucous  tubercles "  develop.  These  are 
warty  growths  with  broad  bases  of  attachment,  covered  by  a  thin 
layer  of  epithelium,  and  moist  from  the  constant  watery  discharge 
which  exudes  from  them.  They  are  commonly  multiple,  and, 
when  excoriated  or  inflamed,  give  rise  to  considerable  pain. 
They  consist  of  young  connective  tissue,  and  vary  in  size  from 
that  of  an  ordinary  cutaneous  wart  to  that  of  a  hazel-nut.  They 
are  pathologically  analogous  to  the  syphilides  which  afiect  the 
skin  ;  the  moist  situation  in  which  they  develop  accounts  for  their 
different  characters. 

The  lips  are  also  liable  to  be  attacked  by  similar  growths,  which 
seldom  attain  so  great  a  size  as  do  those  around  the  anus.  In 
addition,  the  hps  are  often  cracked,  fissured,  and  superficially 
ulcerated.     The  gums  may  be  in  a  similar  state. 

The  tonsils  are  ulcerated  in  almost  every  case  of  acquired 
syphihs.  They  become  swollen  and  inflamed,  and  ulcers  ■  of 
circular  shape  with  sharply  cut  edges  penetrate  deeply  into  their 
substance ;  the  base  of  these  ulcers  is  often  sloughy.  Mucous 
tubercles  also  are  common  on  the  tonsils. 

The  tongue  is  sometimes  involved  in  the  eruptions  which  occur 
on  the  cutaneous  surfaces,  and  is  especially  hable  to  be  attacked 
by  the  squamous  sv'philide  ;  mucous  tubercles  and  superficial 
ulceration  are  common  around  its  edges,  but  deep  ulceration  is 
rare. 

The  larynx  may  be  simply  inflamed,  and  its  mucous  membrane 
shghtly  swollen,  or  mucous  tubercles  and  superficial  ulceration, 
such  as  occur  on  the  hps  %nd  tongue,  may  be  present,  though  they 
are  very  rare.     It  is  to  the  diseased  state  of  the  larynx  rather. 
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than  to  that  of  the  tonsils  that  the  hoarseness  which  so  often 
occurs  in  secondary  syphihs  is  to  be  attributed. 

The  nose  is  not  often  affected  in  early  syphihs,  but  its  mucous 
Uning  is  occasionally  inflamed  at  the  same  time  that  the  lips  and 
gums  are  attacked. 

The  eye. — The  commonest  affection  of  the  eye  in  secondary 
syphihs  is  plastic  iritis.  This  is  accompanied  by  pain  and  aching, 
\\dth  more  or  less  photophobia  and  lachiymation.  An  examina- 
tion shows  that  the  conjunctiva  is  hyper- vascular,  and  the  cornea 
is  surromided  by  the  congested  zone  of  vessels  which  is  the  usual 
accompaniment  of  all  forms  of  iritis.  The  aqueous  humour  is 
turbid  from  admixture  with  inflammatory  products,  and  the 
colour  of  the  iris  is  consequently  blurred  and  altered  in  shade. 
The  pupil  is  sluggish,  often  different  in  size  from  its  feUow,  and 
sometimes  irregular.  In  the  anterior  chamber,  on  the  margins  of 
the  pupil,  and  in  the  substance  of  the  iris  may  be  seen  beads  of 
lymph.  If  syphihtic  iritis  be  allowed  to  run  its  course  unchecked, 
the  plastic  effusioji  is  liable  to  become  organised,  so  that  the  pupil 
is  either  blocked  by  fibrous  tissue,  or,  more  frequently,  the  iris 
becomes  adherent  to  the  lens  capsule  on  the  one  hand,  or  to  the 
cornea  on  the  other.  The  formation  of  such  adhesions  is  often 
followed  by  a  very  persistent  form  of  chronic  iritis,  which  some- 
times results  in  a  gradual  extension  of  the  inflammation  to  the 
ciliary  processes  and  choroid. 

The  testes  are  often  attacked  by  plastic  inflammation,  usually 
in  the  second  year  after  the  commencement  of  the  disease  ;  one 
or  both  glands  may  be  involved.  In  this  form  of  orchitis  there  is 
a  general  enlargement  of  the  testis  from  eft'usion  into  it  of  plastic 
exudation,  which  tends  to  become  organised  into  fibrous  tissue, 
but  which  is  generally  in  great  part  finally  absorbed  even  in  cases 
which  are  not  subjected  to  treatment ;  on  section,  such  a  testis 
vdW  appear  more  tough  and  fibrous  than  a  normal  organ.  In 
these  cases  the  inflammation  conmionly  extends  to  the  tunica 
vaginahs,  and  effusion  of  fluid  into  the  cavity  of  the  latter  is  of 
frequent  occurrence.  The  epididymis  is  not  usually  implicated 
in  the  inflammatory  process,  and,  except  for  slight  cedema,  the 
cord  is  also  free.  Such  a  testis  is  painless,  and  gives  no  trouble, 
except  by  its  size.  It  is  often  as  large  as  a  hen's  egg,  smooth, 
heavy,  oval,   not  tender,   with   marked   absence  of  testicular 
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seiisatioii  wlicii  suhjcc'toil  to  pressure,  and  linn  to  the  touch.  In 
cases  of  k)ng  duration,  the  ghmd  substance  may  be  compressed 
by  the  contraction  of  the  fibrous  tissue,  and  become  atrophied. 
The  orjjan  thus  passes  into  a  condition  of  cirrhosis  entirely 
analogous  to  that  which  is  met  with  in  the  liver  of  drunkards. 

The  diseases  of  the  bones,  joints,  and  arteries  are  described  in 
the  chapters  devoted  to  these  subjects. 

Tertiary  Syphilis. 

The  typical  lesion  of  tertiary  syphilis  is  the  gumma,  but,  in 
addition,  there  is  a  general  tendency  to  suppurations  in  various 
parts  of  the  body. 

A  gumma  is  an  inflammatory  new  growth — an  infective 
granuloma — in  which  the  cell  exudation  has  a  special  tendency  to 
degenerate  and  form  fatty  or  caseous  masses.  The  exudation  at 
first  is  in  no  way  distinguishable  from  that  of  a  simple  inflam- 
mation, and  its  initial  tendency  is  to  develop  into  yoimg 
fibrous  tissue.  This  development,  however,  is  generally  imperfect, 
for  the  cell-growth  is  not  sufficiently  vascularised,  and  soon 
degenerates  into  a  caseous  pulp.  Nevertheless,  blood  channels 
are  present,  at  least  in  the  marginal  zone — a  feature  which  dis- 
tinguishes gumma  from  tubercle.  The  caseous  material  is  always 
found  in  the  central  or  oldest  part  of  the  gumma,  and  is  sur- 
romided  by  the  ill-developed  fibrous  tissue  just  mentioned,  whilst 
outside  this,  again,  the  cell  proliferation  progresses,  and  causes 
a  constant  increase  in  the  size  of  the  swelhng  ;  scattered  through 
the  cell  infiltration  "  giant-cells  "  are  sometimes  seen  ;  they  are, 
however,  not  nearly  so  numerous  as  in  tubercle,  and  usually  have 
neither  so  many  nuclei  nor  such  definite  cell-processes  as  the 
^^culous  giant- cells.  Plasma  cells  form  an  essential  con- 
"^^  a  gumma  in  its  earlier  stages.  Three  zones  are 
'bed  in  a  gumma — the  outer  or  cellular,  the  middle 
'itral  or  caseous.  A  feature  which  distin- 
'~er  infective  granulomata  lies  in  the 
,.v     ^  Aerative  endarteritis  in  the  arteries 

oil  0  -s^ 

,^  ^  ^  ^t.    Special  attention  should  be  directed 

sucha^  "^ 

^  ^  1  cases. 

are  vei^  /gumma  presents  on  section  the  following 
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appearances  : — It  is  a  growth  of  a  white  or  yellowish-white 
colour,  and  tends  to  be  globular  in  form.  Although  it  may  be 
sharply  circumscribed,  it  is  nevertheless  not  encapsuled,  and  in 
some  cases  it  infiltrates  the  surromiding  tissues  ;  its  consistence 
varies  ;  in  some  cases  a  gunmia  is  tough  and  leathery,  in  others 
soft  and  pulpy  and  mingled  with  the  products  of  suppuration. 

As  a  gumma  increases  in  size  it  is  accompanied  by  all  the 
symptoms  of  chronic  inflammation,  and  is  often  surrounded  by 
much  plastic  exudation.  If  it  comes  to  the  surface  and  discharges 
its  contents,  a  circular  crater-Uke  cavity  is  left,  the  edges  of  which 
are  much  undermined  and  the  base  sloughy.  If  no  treatment  be 
adopted,  heahng  is  very  slow,  and  a  depressed  scar  always  results. 
Gummata  vary  much  in  size,  the  average  growth  in  the  tissues 
being  not  larger  than  a  w^alnut,  while  swelhngs  as  large  as  or 
larger  than  an  apple  are  sometimes  seen.  The  commonest  sites 
for  gummata  are  the  muscles  and  subcutaneous  tissues,  but  they 
occur  also  in  the  liver,  kidneys,  spleen,  brain,  spinal  cord,  tongue, 
bursse,  bones,  joints,  and  testes.  In  addition  to  the  definite 
circular  swellings  to  which  the  name  of  gumma  should  be  Hmited, 
inflammations  with  a  tendency  to  the  same  formation  of  caseous 
matter,  but  without  the  same  circumscription  or  tendency  to 
form  globular  masses,  are  common  in  tertiary  syphihs,  especially 
in  connection  with  the  osseous  system.  To  such  inflammations 
the  epithet  "  gummatous  "  is  well  applied. 

Diseases  of  the  skin  and  cellular  tissue. — Ulcers  of  a  pecuharly 
unhealthy  and  persistent  nature  are  of  frequent  occurrence  in 
tertiary  syphihs.  They  may  form  on  any  part  of  the  body,  but 
are  perhaps  most  common  on  the  lower  extremities.  The  base 
of  such  an  ulcer  is  usually  sloughy,  and  the  pus  secreted  scanty 
and  shreddy.  The  edges  are  sharply  cut,  and  are  often  crescentic 
in  shape  ;  these  ulcers  sometimes  attain  a  considerable  size,  and 
when  occurring  on  the  face  may  simulate  lupus. 

Bupia  is  a  form  of  ulceration  of  the  skin  which  is  met  with  in 
sy3)hiHs  alone.  Each  ulcer  commences  as  a  vesicle  ;  this  pustu- 
lates, its  contents  are  discharged,  and  a  scab  forms.  Beneath 
the  scab  ulceration  progresses  eccentrically,  and  fresh  scabs  are 
produced.  In  consequence  of  the  constant  increase  in  the  cir- 
cumference of  the  ulcer,  the  more  recent  scabs  are  larger  than  the 
earlier  ones,  and  a  conical  accretion  is  thus  formed,  which  has 


134  TERTIARY  ULCERATTONF^. 

been  aptly  compared  t(j  a  liinpet-shell,  the  first  and  smallest  scab 
being  at  the  apex  ol  the  cone.  If  the  scab  is  removed,  an 
unhealthy,  sloughy  ulcer  of  circular  shape,  and  about  the  size  of 
a  sixpence  or  a  shilling,  is  exposed.  When  this  has  healed,  a 
pigmented  cicatrix  remains.  A  score  or  two  of  such  ulcers  may 
be  present  at  the  same  time  in  a  single  individual. 

Diseases  of  the  mucous  surfaces.^ — The  tongue  may  be  the 
seat  of  gummatous  growths  or  of  deep  ulceration.  The  former 
occur  chiefly  on  the  dorsum,  and  often  near  the  tip.  Their  size 
varies  from  that  of  a  pea  to  that  of  a  walnut,  and,  when  their 
contents  have  discharged,  a  typical  gummatous  ulcer  remains. 
The  deep  ulceration  may  affect  the  whole  dorsum  of  the  tongue, 
or  a  part  only  of  one  of  the  lateral  margins.  In  the  former  case 
fissures  form,  and  the  whole  surface  becomes  cracked  and  fur- 
rowed. In  the  latter,  deep  ulcers,  with  sharply  cut  edges  and 
sloughy  bases,  develop  on  the  sides  of  the  tongue,  chiefly  towards 
its  posterior  part,  and  sometimes  closely  simulate  epithelioma. 
Both  these  forms  of  ulceration  are  most  persistent  and  intractable, 
and  are,  moreover,  liable  to  frequent  recurrence. 

The  larynx,  like  the  tongue,  is  liable  to  be  destroyed  in  part 
by  ulceration.  This  very  frequently  commences  in  the  epiglottis, 
and  may  completely  destroy  it.  The  ary-epiglottic  folds  are  also 
commonly  involved,  and  the  destructive  process  may  extend  to 
the  true  vocal  cords.  In  bad  cases  the  cartilages  of  the  larynx 
are  attacked,  and  either  ulcerate  or  necrose.  In  consequence  of 
the  very  considerable  formation  of  fibrous  tissue  which  follows 
the  ulceration,  the  glottis  is  sometimes  stenosed,  and  dyspnoea 
results. 

The  alimentary  tract,  as  a  whole,  is  remarkably  free  from 

syphihtic  disease,  for  although  cases  of  ulceration  of  the  small 

intestines  have  been  recorded,  the  latter,  as  well  as  the  oesophagus 

and  stomach,  usually  escape.     The  rectum  is  not  so  fortunate, 

and  extensive  ulceration  spreading  up  from  near  the  anus,  some- 

'  ^'^s  causes  the  formation  of  numerous  fistulse,  with  thickening 

"^  resulting  stricture.     In  some  cases  a  fatal  result 

iong-continued  suppuration  or  from  peritonitis. 

L — ^This  subject  is  too  large  to  be  dealt  with 

?  jQ  ae  present  work,  and  it  must  suffice  to  mention 

*=7  changes  that  are  found. 
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The  lungs  and  heart  are  not  often  affected,  but  the  former 
may  be  the  seat  of  fibroid  induration,  and  in  the  latter  organ 
gummata  and  valvular  lesions  may  develop. 

The  abdominal  viscera  are  more  frequently  diseased.  In  the 
liver  and  the  spleen  gummata  are  common,  and  in  the  former 
\'iscus  the  capsule  may  become  thickened  by  perihepatitis,  and 
bands  of  fibrous  tissue  may  develop  in  its  substance  ;  by  the 
contraction  of  these  bands  the  Uver  becomes  puckered,  and  its 
surface  deeply  fissured  and  irregularly  lobed.  Gummata  may 
form  in  the  kidnevs  also,  but  are  less  common  than  in  the  liver 
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and  spleen.  In  all  these  viscera  there  is  often,  in  addition  to 
other  lesions,  amyloid  degeneration. 

Both  the  brain  and  spinal  cord  are  Uable  to  gummatous  disease, 
and  sclerosis  may  result  from  the  formation  and  contraction  of 
fibrous  tissue.  The  peripheral  nerves  also  are  occasionally  the 
seat  of  syphiUtic  inflammation. 

In  the  testes  gunamata  are  met  with  ;  they  occupy  the  body  of 
the  gland  rather  than  the  epididymis,  and  are  prone  to  break 
down  and  discharge  through  the  scrotum.  A  testis  with  gum- 
matous growths  is  in  the  early  stage  nodular  and  of  irregular 
shape,  and  later  on  is  often  in  great  part  destroyed  ;  both  testes 
may  be  affected.     (See  Fig.  18.) 


I3<;  CONGENITAL  SYPHILLS. 

The  syphilitic  diseases  of  the  eye  are  both  nuincioiis  and 
destructive  ;  the  most  important  are  diffuse  inflammation  ol  the 
choroid  and  retina,  and  chronic  inflammation  of  <1h>  iiis  and 
ciliary  region. 

The  diseases  of  the  bones,  joints,  and  vessels  in  tertiary  syphilis 
are  described  in  the  chapters  devoted  to  these  subjects. 

Congenital  Syphilis. 

Syphilis  may  be  transmitted  to  the  offspring  by  either  parent, 
and,  when  inherited  from  the  father,  the  mother  may  herself 
become  infected  from  the  child  without  the  occurrence  of  any 
primary  sore.  It  is  indeed  certain  that  in  practically  all  cases 
where  the  child  is  infected  by  the  father's  semen  the  mother  is 
also  infected  through  the  child,  and  it  has  been  observed  that  a 
syphihtic  infant  with  sores  about  its  mouth  never  infects  the 
nipples  of  its  mother,  although  it  may  inoculate  the  nipples  of 
another  woman,  thus  proving  that  the  mother  is  insusceptible 
because  already  syphihtic.  This  is  known  as  "  Colles'  law." 
Similarly,  when  an  apparently  non-syphilitic  child  is  borne  by  a 
syphihtic  mother,  it  exhibits  immunity  :  this  is  known  as 
"  Profeta's  law." 

A  syphihtic  infant  frequently  shows  no  evident  signs  of  disease 
at  the  time  of  birth,  and  none  may  appear  for  several  weeks. 
In  rare  cases  the  manifestations  of  the  inherited  disease  are 
delayed  for  years,  even  to  the  time  of  puberty  {syphilis  hereditaria 
tarda).  In  other  cases  the  child  is  evidently  syphihtic  when 
born.  The  disease  often  results  in  the  death  of  the  fcetus  whilst 
in  utero,  a  fact  which  readily  explains  the  frequency  of  miscarriage 
in  mothers  who  are  pregnant  by  syphilitic  husbands. 

One  of  the  earhest  symptoms  of  congenital  syphihs  is  a  diffi- 
culty in  breathing,  which  has  earned  for  the  disease  the  popular 
name  of  "  the  snuffles."  This  is  due  to  inflammation,  and  pos- 
sibly ulceration,  of  the  mucous  membrane  of  the  nose,  with 
consequent  catarrh  and  obstruction  to  the  free  entry  of  air.  In 
bad  cases,  on  accomit  of  the  interference  with  nasal  respiration, 
the  child  has  great  difficulty  in  sucking. 

Within  a  few  weeks  eruptions  appear  on  the  cutaneous  and 
mucous  surfaces,  especially  on  the  buttocks.     The  eruption  differs 
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in  dift'eient  cases,  and  in  different  parts  of  the  body  in  the  same 
case.  Sometimes  there  are  rose-coloured  spots,  and  with  these 
may  be  mingled  others  of  a  distinct  coppery  colour.  On  the 
palms  of  the  hand  and  soles  of  the  feet  the  eruption  is  generally 
squamous,  and  the  epidermis  desquamating.  Around  the  anus, 
in  the  groins,  and  at  the  angles  of  the  mouth,  mucous  tubercles 
are  common.  Occasionally  the  eruption  is  vesicular,  and 
large  bullae  are  formed  ;  to  such  a  rash  the  name  of  "  syphihtic 
pemphigus  "  is  appHed.     The  whole  skin  is,  in  bad  cases,  much 


Skull  from  a  case  of  Congenital  SyphiUs,  showing  the 
symmetrical  bosses  over  the  frontal  and  parietal  bones  which 
result  from  periostitis. 

wrinkled,  dry,  and  dirty,  and  the  child  looks  prematurely  old  and 
wizened.  Cracks  and  fissures  are  common  about  the  angles  of 
the  mouth,  and  often  leave  pale  radiating  scars,  which  perma- 
nently mark  the  patient  and  afford  valuable  evidence  of  the 
disease. 

There  is  frequently  considerable  disturbance  of  the  gastro- 
intestinal tract,  with  tumid  abdomen  and  diarrhoea.  The  abdo- 
minal viscera  may  be  enlarged  either  by  amyloid  disease  or  by 
simple  congestion  and  fibroid  thickening.  The  liver  in  particular, 
though  it  may  show  no  striking  change  to  the  naked  eye,  is  com- 
monly found  on  microscopic  examination  to  present  a  diffuse 
pericellular  cirrhosis  which  is  highly  characteristic.     The  milk- 
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teeth  are  late  in  being  cut,  and  arc  liable  to  early  decay  ;  they  do 

not,  however,  exhibit  any  change  which  is  typical  of  syphilis. 

Tiu>  osseous  system  cxliibits  lesions  which  ure  amongst  those 
most  characteristic  of  the  disease.  They  have  been  especially 
described  by  Barlow  and  Lees  in  England,  and  by  Parrot  in 
France.  These  lesions  are  of  two  kinds — (1)  atrophic,  (2) 
osteophytic. 

In  the  bones  oJi  the  skull  the  atrophic  lesions  are  of  two  varieties. 
Tn  the  one  the  bone  is  not  diminished  in  thickness,  but  its  sub- 
stance undergoes  a  degenerative  change,  with  the  production 
of  a  gelatinous  material,  the  bone-salts  being  removed.  In  the 
other  there  is  simple  atrophy  of  the  cranial  bones  at  those  parts 
Avhere  they  are  exposed  to  the  greatest  pressure,  the  bone  being 
thinned  away  until  the  brain  is  only  covered  by  a  transparent 
membrane.  In  this  condition — which  is  almost  exactly  similar 
to  that  which  is  met  with  in  rickets,  and  to  which  also  the  name 
of  "  craniotabes  "  is  applied — the  soft  places  in  the  skull  can 
be  readily  felt  by  the  finger  during  life  ;  this  is  not  the  case 
with  the  gelatiniform  degeneration. 

The  osteophytic  lesions  of  the  skull  are  very  typical,  and  are 
the  result  of  a  chronic  periostitis.  In  them  there  is  a  production 
of  new  bone  from  the  periosteum,  with  consequent  thickening  of 
the  calvaria.  This  thickening  occurs  in  very  definite  situations, 
and  is  almost  invariably  symmetrical.  The  sites  for  the  thicken- 
ing are  the  parietal  and  frontal  bones  on  each  side  of  the  middle 
line,  and  in  close  proximity  to  the  anterior  fontanelle.  In  these 
situations,  rounded,  raised  bosses  of  bone  are  formed,  which 
sometimes  attain  a  thickness  of  half  an  inch  or  more,  and  produce 
a  most  peculiar  and  characteristic  appearance.  Skulls  so  altered 
in  shape  are  frequently  called  "  natiform." 

In  the  long  bones  the  atrophic  lesions  are  limited  to  the 
epiphysial  ends.  They  are  characterised  by  excessive  calcifica- 
tion of  the  cartilage  matrix,  and  the  consequent  formation  of  a 
very  imperfect  bone,  and  by  the  absorption  of  the  bone  already 
produced.  In  consequence  of  these  alterations  in  structure,  the 
attachment  of  the  diaphysis  to  the  epiphysis  becomes  weakened, 
and  complete  separation  is  readily  produced  by  the  application  of 
slight  violence.  When  this  separation  occurs,  suppuration  occa- 
sionally ensues.     In  these  cases  of  disease  of  the  epiphysial  ends 
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there  may  be  a  spurious  paralysis,  which  is  dependent  upon  the 
pain  caused  by  movement  as  well  as  on  the  inherent  weakness  of 
the  bone.  Gelatiniform  degeneration,  such  as  affects  the  skull, 
is  also  met  Avith  in  the  long  bones. 

The  osteophytic  lesions,  which  here,  as  in  the  skull,  are  of  an 
inflammatory  nature,  are  much  more  common  than  are  the 
atrophic  ones ;  the  bones  most  commonly  aft'ected  are  the 
humerus,  tibia,  femur,  and  ulna,  although  no  bone  is  altogether 
exempt.  The  formation  of  osteophj^tes  is  in  some  cases  very 
extensive,  and  the  osteophjrtes  themselves  present  various  appear- 
ances. In  one  variety,  described  by  Parrot  as  the  "  osteoid," 
there  is  a  production  of  new  bone  which  is  rather  more  spongy 
than  the  normal  osseous  tissue,  and  is  deposited  in  a  series  of 
layers  placed  one  on  the  other,  and  each  separated  from  the  one 
beneath  by  a  layer  of  medulla.  In  other  cases  the  new  formation 
beneath  the  periosteum  is  hardly  at  all  calcified,  and  consists 
rather  of  fibrous  tissue  of  a  yellowish  colour,  shghtly  vascular, 
and  simulating  the  animal  matrix  of  bone.  To  this  variety  of 
osteophytic  growth  Parrot  has  apphed  the  term  "  rachitic," 
but  between  it  and  the  osteoid  variety  all  grades  may  be 
found. 

The  above  are  the  chief  forms  in  which  congenital  syphihs 
manifests  itself  in  the  bones  of  the  infant.  Later  in  Mfe  other 
changes  occur,  which  are  too  extensive  to  permit  of  lengthened 
description. 

The  cornea  may  be  the  seat  of  interstitial  keratitis,  an  affection 
which  commences  in  one  eye  and  goes  on  to  produce  a  more  or 
less  complete  opacity  of  the  whole  cornea,  but  afterwards  tends 
to  clear  up,  and  generally  leaves  only  a  few  slightly  opaque 
patches.  The  other  eye  begins  to  be  affected  at  the  time  when 
the  eye  first  attacked  is  improving,  and  passes  through  similar 
stages  of  disease.  The  retina,  the  iris,  and  the  choroid  may  be 
attacked  by  chronic  inflammations. 

Deafness  is  hable  to  supervene  very  suddenly  in  early  childhood, 
and  to  result  in  complete  loss  of  hearing.  It  is  apparently  of 
nervous  origin,  and  occurs  independently  of  all  external  cause  or 
of  apparent  change  in  the  conducting  media.  Chronic  inflamma- 
tion of  the  tympanum,  with  thickening  of  the  membrane,  is  also 
met  with  in  congenital  syphilis. 
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The  permanent  teeth  are  in  some  cases  deformed  in  a  very 
typical  manner.  The  central  incisors  are  small  and  ill-developed, 
are  sejiarated  from  one  another  Ijy  a  larger  space  than  is  visual, 
and  are  deeply  notched  on  their  cutting  edges.  It  is  to  this 
notching  that  the  greatest  importance  is  to  be  attached.  The 
lateral  incisors  and  the  canines  are  brittle,  and  the  enamel  is 
broken  away  at  their  free  edges  so  as  to  leave  a  portion  of  the 
dentine  protruding,  like  the  peg  of  a  peg-top,  from  the  rest  of  the 
crown.  All  the  teeth  are  liable  to  premature  decay.  (See 
Fig.  20.) 

Fig.  20. 


Notched  and  jagged  teeth,  from  a  case  of  Congenital  Syphilis. 

Ulcerations  of  the  skin  and  gummata  are  of  common  occurrence 
in  congenital  syphilis  ;  they  do  not  differ  from  similar  lesions  in 
patients  who  have  acquired  the  disease. 

Chronic  osteitis  and  periostitis  are  not  infrequently  met  with 
in  children  of  about  six  to  twelve  years  of  age.  They  affect 
chiefly  the  long  bones,  and  in  some  cases  attack  several  bones 
in  the  same  patient,  causing  much  deformity  by  the  great 
thickening,  as  well  as  curvature  and  lengthening,  which  they 
produce. 

The  joint  diseases  of  congenital  syphihs  are  described  at  length 
in  the  chapter  on  "  Diseases  of  the  Joints." 
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The  Micro-organism  oi  Syphilis. 

The  infecting  agent  is  now  known  to  be  a  delicate  spiral 
organism,  probably  belonging  to  the  protozoa,  discovered  by 
Schaudinn  and  Hoiimann  in  1905.  It  requires  special  micro- 
scopic methods  for  its  detection,  a  fact  which  explains  why  it 
had  so  long  been  overlooked. 

The  organism  is  called  Spirochsete  pallida  or  Treponema 
pallidum.  It  is  actively  motile,  at  most  a  quarter  of  a  micro- 
miUimetre  in  breadth,  and  averaging  seven  micro- millimetres  in 
length,  though  much  longer  individuals  are  sometimes  seen.  It 
presents  numerous  abrupt,  deep  and  regular  spiral  turns,  and 
is  thought  to  possess  terminal  flagella.  In  the  Uving  condition 
it  can  best  be  detected  under  the  dark-background  illumination 
of  the  "  ultra- microscope  "  :  in  the  dried  state  it  is  most  easily 
demonstrated  in  smears  of  the  suspected  secretion  mixed  with 
Chinese  ink.  With  Giemsa's  stain  it  takes  a  faint  rose-pink  tint. 
It  has  to  be  distinguished  from  another  spiral  organism,  the 
SfirochcBte  refringens,  which  seems  a  common  genital  saprophyte. 
This  organism  is  thicker,  with  flatter  spirals  and  trimcate  ends  : 
it  stains  more  deeply  with  Giemsa's  fluid,  presenting  a  bluish- 
purple  tint.  In  the  tissues,  Spirochsete  palUda  is  best  demon- 
strated by  Levaditi's  silver  method,  by  means  of  which  it  can 
at  times  be  seen  in  incredible  numbers  in  the  liver  and  other 
viscera  in  congenital  syphilis.  The  organism  has  not  yet  been 
cultivated,  and  its  complete  life-history  is  unknown. 

Nevertheless,  the  evidence  that  it  is  the  cause  of  syphilis  is 
extremely  strong,  though  at  present  only  circumstantial.  It  is 
found  only  in  syphihs,  and  it  is  present  in  the  various  tissues  in 
strict  proportion  to  their  infective  power.  Until  recent  years 
we  could  judge  of  this  infecting  power  only  by  chance  clinical 
observation  or  by  occasional  deliberate  experiment  on  human 
beings.  Since  MetchnikofE  and  Roux  showed  in  1903  that  the 
disease  was  communicable  to  the  anthropoid  apes  and  to  some 
of  the  higher  monkeys,  it  has  become  possible  to  establish  the 
distribution  of  the  virus  in  the  body  with  some  exactness.  It 
has  been  proved  that  there  is  a  close  correspondence  between  the 
infecting  power  of  a,  tissue  and  the  readiness  with  which  the 


1 12  WASSKKMANN'S  REACTION. 

Spii'ochsete  can  be  demonstrated  in  it.  In  the  primary  sore  and 
in  superficial  secondary  lesions,  especially  those  which  are  moist — 
e.g..  condylomata — ^the  Spiroclisete  is  abundant,  and  the  secretions 
from  these  constitute  highly  infective  material.  In  the  most 
highly  infective  material  of  all,  viz.  the  liver  and  other  viscera 
of  congenital  syphilis,  the  organism  is  even  more  abundant. 
Conversely,  in  the  blood  of  syphilis,  wliich  is  little  infective,  the 
Spirochaete  has  rarely  been  demonstrated,  and  it  is  only  rarely 
found  in  tertiary  lesions  such  as  guramata,  which  have  long  been 
recognised  as  almost  devoid  of  infecting  properties. 

It  may  be  added  that  in  the  tropical  disease  known  as  "  yaws  " 
or  "  framboesia,"  which  is  closely  allied  to  syphilis,  a  very  similar 
organism — "  Spirochsete  pertenuis  " — has  been  discovered  by 
Castellani. 

Wassermann's  reaction. — A  more  or  less  specific  serum  reaction 
has  been  demonstrated  in  syphiUs  by  Wassermann,  Neisser  and 
Briick,  and  has  proved  of  high  diagnostic  value.  In  principle 
the  method  is  one  depending  on  "  deviation  of  complement  " — 
for  full  details  of  which  the  student  must  be  referred  to  text- 
books on  bacteriology.  Put  shortly  the  matter  comes  to  this. 
The  body  possesses  the  power  of  forming  substances  which 
antagonise  alien  cells  and  proteins.  Such  antagonising  sub- 
stances are  termed  "  antibodies,"  and  are  of  varied  nature 
according  to  the  nature  of  the  material  to  be  antagonised.  Some- 
times antibodies  are  naturally  present  in  the  blood,  but  more 
often  their  formation  is  evoked  by  the  introduction  into  the  body 
of  the  ahen  material.  An  alien  material  capable  of  evoking  the 
production  of  an  antibody  is  termed  an  "  antigen."  Thus  the 
blood-corpuscles  of  a  foreign  species  of  animal,  when  injected, 
lead  to  the  formation  of  an  antibody  capable  of  producing 
dissolution  of  the  particular  sort  of  red  corpuscle  which  has 
been  introduced — a  specific  hsemolysin.  Similarly  bacteria  and 
other  micro-parasites  can  act  as  antigen,  stimulating  the  forma- 
tion of  antibodies  of  more  than  one  order  :  amongst  these  are 
bacteriolysins,  i.e.,  substances  causing  the  dissolution  of  bacteria. 
We  know  nothing  of  the  real  chemical  nature  of  these  anti- 
bodies, but  we  do  know  one  main  fact  about  the  structure  of 
haemolysins  and  bacteriolysins,  which  agree  in  this  that,  in  each, 
two  factors  are  concerned — (1)  an  active  ferment-like   body, 


WASSERMANN'S  REACTION.  143 

destroyed  in  half  an  hour  at  55°  C,  which  goes  by  the  name  of 
"  complement,*'  and  (2)  a  specific  intermediary  body,  enabling 
the  complement  to  attach  itself  to  the  foreign  material  and 
antagonise  it,  and  termed  "  amboceptor  "  or  "  immune-body." 
The  amboceptor  is  much  less  easily  destroyed  by  heat  than  the 
complement.  The  latter  appears  to  be  present  in  normal  serum, 
and  to  have  no  specific  quahties  :  the  same  complement  seems 
to  be  concerned  both  in  haemolysis  and  bacteriolysis.  "When  a 
hsemolytic  serum,  which  necessarily  contains  both  the  specific 
amboceptor  and  the  complement,  is  heated  to  55°  C.  for  half  an 
hour  it  is  robbed  of  its  haemolytic  power  by  destruction  of  the 
complement,  and  is  said  to  be  "  inactivated."  But  its  specific 
amboceptor  is  untouched  and  it  can  be  "  re-activated  "  by  the 
addition  of  normal  serum,  which  in  itself  is  devoid  of  hsemolytic 
power,  because  thus  the  needful  complement  is  restored. 

When  interaction  between  antigen  and  antibodies  of  this 
order  takes  place,  complement  is  used  up,  and  the  fact  of  its 
disappearance  may  be  made  manifest  by  some  easily  recognisable 
test  reaction  such  as  haemolysis.  The  principle  of  all  comple- 
ment-deviation reactions  is  as  follows.  In  the  first  place,  the 
three  primary  ingredients  in  a  "  complete  hsemolytic  system  " 
are  requisite.  These  are  (a)  red  corpuscles,  (6)  specific  ambo- 
ceptor, and  (c)  complement.  Sheep's  corpuscles  are  usually 
employed  :  (a)  is  a  suspension  of  these  corpuscles  ;  (b)  is  the 
heated  (inactivated)  serum  of  an  animal  which  has  been  immu- 
nised against  sheep's  corpuscles  ;  (c)  is  furnished  by  normal 
guinea-pig's  serum.  If  these  three  things  be  incubated  together 
at  body  temperature,  haemolysis  occurs  and  is  manifested  by 
laking  of  the  blood.  But  if  the  guinea-pig's  serum  has  previously 
been  submitted,  as  an  ingredient  in  another  antigen-antibody 
reaction,  to  a  loss  of  its  complement,  the  haemolysis  will  not  occur. 
Hence  the  occurrence  or  non-occurrence  of  the  haemolysis  will 
serve  as  a  test  whether  or  not  the  previous  mixture  was  a  complete 
lytic  system.  If  known  antigen  was  present  in  this  system,  the 
test  proves  the  presence  of  antibody ;  if  known  antibody  was 
present,  the  test  proves  the  presence  of  antigen.  It  was  assumed 
by  Wassermann  and  his  colleagues  that  in  syphilis  specific  anti- 
bodies were  present  in  the  patient's  serum.  He  used  as  antigen 
an  extract  of  the  liver  from  cases  of  congenital  syphiUs. 


114  WASSKKiMAiNN.S  UKACTION. 

The  technique  is  therefore  as  follows.  The  heated  (iuactivated) 
serum  fi'om  a  suspected  case  of  syphihs  is  mixed  with  an  extract 
of  syphilitic  liver  and  with  fresh  guinea-pig's  serum,  and  the 
three  are  incubated  together  at  body  temperature  for  an  hom\ 
After  this  preUminary  incubation,  there  is  added  to  the  mixture 
{(i)  a  suspension  of  sheep's  corpuscles  and  {h)  the  inactivated 
serum  of  an  animal  which  has  been  immunised  against  sheep's 
corpuscles.  A  further  period  of  incubation  at  body  temperature 
now  reveals  whether  or  not  hfemolysis  takes  place.  If  it  occurs, 
it  is  inferred  that  the  complement  was  not  abstracted  from  the 
guinea-pig's  serum  during  the  first  stage  of  incubation — i.e., 
that  no  syphilitic  antibody  was  present  in  the  patient's  serum, 
to  react  with  the  antigen.  If  no  hemolysis  occurs  the  reaction 
is  positive  and  the  patient  is  deemed  to  be  S3rphihtic.  It  must 
be  added  that  careful  titration  of  the  various  ingredients  is 
requisite  for  the  success  of  the  reaction  and  that  controls  must 
be  employed  to  avoid  fallacies.  For  fuller  details  as  to  the 
technique,  reference  must  be  made  to  other  works  ;  it  is  only 
desired  here  to  explain  the  principle  of  the  test. 

A  further  point  must  be  mentioned.  The  reaction  was  intro- 
duced by  Wassermann  and  his  fellow-workers  in  the  belief  that 
the  complement  fixation  could  only  occur  in  the  presence  of  the 
specific  syphiUtic  antigen  and  antibody.  This  belief  has  now 
proved  unfounded.  It  has  been  shown  that  an  alcoholic  extract 
of  various  normal  organs  {e.g.,  liver  or  heart)  may  be  substituted 
for  the  original  watery  extract  of  syphihtic  Hver  used  by  Wasser- 
mann, without  notably  impairing  the  value  of  the  reaction  ; 
even  certain  chemical  substances  of  known  composition,  e.g., 
a  mixture  of  lecithin  and  cholesterin,  may  be  used  as  antigen. 
The  reaction,  which  at  its  inception  was  based  on  the  strictest 
scientific  principles,  has  thus  become  empirical  and  unexplained, 
though  its  practical  value  is  none  the  less,  for  it  certainly  con- 
stitutes the  most  reUable  test  for  syphihs  which  we  possess. 
Again,  experience  has  shown  that  the  assumed  "  antibody  "  in 
syphihtic  blood  may  at  times  be  present  in  other  diseases — such 
as  yaws,  sleeping  sickness,  rat-bite  fever,  and  leprosy — so  that 
the  reaction  is  by  no  means  of  absolute  specificity.  In  this 
country,  at  least,  such  exceptional  facts  4o  not  seriously  interfere 
with  the  value  of  the  test. 
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Salvarsan. — The  object  of  all  attempts  to  cure  infective  disease 
is  to  exterminate  the  infecting  agent  from  the  body.  No  drug 
has  hitherto  been  found  which  can  be  introduced  into  the  animal 
body  in  sufficient  dose  to  kill  bacteria  there  without  at  the  same 
time  killing  the  host.  But  in  the  case  of  the  more  susceptible 
animal  micro-parasites  success  seems  in  some  cases  almost  within 
our  grasp,  thanks  to  the  labours  of  Ehrhch.  In  his  search  for 
a  cure  for  sleeping  sickness  Ehrhch  noted  the  power  of  arsenical 
compounds  to  destroy  trypanosomes  within  the  body,  but  he 
found  that  these  protozoa  rapidly  became  immune  to  its  influence. 
It  seemed  therefore  needful  to  find  some  compomid  of  arsenic 
which  could  safely  be  administered  in  such  a  dose  as  to  kill  every 
trypanosome  in  the  body  at  one  fell  swoop,  and  he  caused  hun- 
dreds of  organic  compounds  of  arsenic  to  be  prepared  and  tested 
with  this  object.  As  regards  the  cure  of  sleeping  sickness  the 
quest  was  not  completely  successful,  but  one  of  the  compounds 
prepared,  given  out  at  first  as  No.  606  and  now  known  as  "  sal- 
varsan," has  proved  of  signal  service  in  certain  infections  due 
to  animal  micro- parasites,  and  notably  in  relapsing  fever  and 
syphihs.  While  it  is  too  much  to  say  that  this  drug  effects  at 
one  safe  dose  in  syphihs  the  "  sterihsatio  magna "  at  which 
Ehrlich  aimed,  or  that  it  is  absolutely  free  from  risk,  it  certainly 
constitutes  an  amazing  advance  in  the  therapeutic  treatment 
of  the  disease.  The  still  more  recent  synthetic  compomid  of 
arsenic  known  as  "  neo-salvarsan  "  may  prove  even  more  certain 
and  safe  in  its  use. 
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CHAPTER  XVI. 

TUMOURS. 

A  TUMOUR  is  a  mass  of  newly  formed  tissue  tending  to  grow  and 
persist  independently  of  the  structures  amongst  which  it  is 
placed,  and  not  serving  any  useful  or  physiological  purpose. 
Thus,  a  tumour  differs  in  all  these  particulars  from  a  mere  hyper- 
trophy, which  is  commonly  the  direct  or  indirect  result  of  local 
changes  in  nutrition,  or  is  a  consequence  of  increased  physio- 
logical requirements,  and  which,  moreover,  instead  of  persisting, 
as  a  tumour  usually  does,  is  hable  to  subside  when  the  stimulus 
which  induced  it  has  passed  away.  In  another  respect  also  a 
tumour  differs  from  a  mere  hypertrophy,  for,  whilst  in  the  latter 
the  natm'al  shape  of  the  organ  or  tissue  is  preserved,  a  tumour 
forms  a  definite  swelhng  or  outgrowth,  which  usually  spoils  the 
normal  symmetry  of  the  part. 

From  inflammatory  swellings  a  tumom"  differs  in  its  tendency 
to  persist,  and  not  to  terminate  in  resolution  or  suppuration  ;  in 
its  origin,  which  is  frequently  to  all  appearance  independent  of 
any  exciting  cause ;  and  in  its  intimate  structure,  which  is 
usually  materially  different  from  that  seen  in  inflammatory 
growths. 

Again,  a  tumour  being  defined  as  a  "  mass  of  newly  formed 
tissue,"  it  is  evident  that  swelhngs  caused  by  extravasation  of 
blood,  by  displacement  of  an  organ,  or  by  distension  with  fluid  of 
a  pre-existing  cavity,  such  as  the  tunica  vaginahs  or  a  bursa, 
cannot  be  included  under  this  head. 

The  most  constant  and  striking  feature  of  a  tumour  is  its 
physiological  detachment,  or,  as  Thoma  expresses  it,  its  autonomy.  I 
It  is,  as  it  were,  a  parasitic  structure. 
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Causes  of  Tumours. 

We  know  almost  nothing  of  the  actual  causation  of  tumours. 
though  it  is  possible  to  indicate  some  conditions  which  seem  to 
act  as  exciting  causes.  Even  where  a  tumour  is  traceable  to 
injury  or  irritation,  we  are  quite  unable  to  say  why,  in  the  great 
majority  of  cases,  these  cause  inflammatory  changes,  while  in  the 
few  they  lead  to  a  tumour-growth.  The  following  are  the  chief 
views  wliich  have  been  held  as  to  the  origin  of  tumours,  and  it  is 
quite  possible  that  more  than  one  of  them  contains  an  element 
of  truth. 

Heredity. — There  is  a  popular  impression  that  cancer  may  be 
inherited,  and  there  is  some  scientific  evidence  of  the  inheritance 
of  a  tendency  to  cancer.  Breeding  experiments  with  mice  of 
knowTi  cancerous  ancestry  reveal  a  somewhat  larger  incidence 
of  spontaneous  cancer  than  is  found  in  mice  of  non-cancerous 
ancestry.  In  men,  tumours  are  so  common  that  there  is  little 
difficulty  in  eliciting  a  history  of  relatives  affected  with  tumours, 
in  many  cases  of  the  kind.  Families  do,  however,  very  occa- 
sionally show  a  singular  disposition  of  the  tissues  to  tumour 
formation  for  successive  generations.  But  this  does  not  imply 
inheritance  of  cancer  itself. 

Age. — Some  tumours  are  congenital.  Most  of  these  are  of  the 
nature  of  "  teratomata."  Excluding  congenital  cases,  tumours 
are  rare  in  childhood,  becoming  progressively  commoner  with 
advancing  years.  Different  growths  vary  in  their  age  incidence. 
Carcinoma,  for  instance,  is  largely  a  disease  of  middle  and 
advanced  life,  occurring  in  glands  and  other  structures  in  a 
condition  of  physiological  decline — e.g.,  in  the  mamma  and  uterus 
after  the  climacteric.  Sarcoma  is  apt  to  occur  in  the  earUest 
years  of  life  as  a  congenital  affection,  but  if  such  cases  be  excluded 
its  incidence  increases  with  advancing  years.  Uterine  fibroids 
grow  chiefly  during  the  period  of  child-bearing. 

Irritation  and  injury. — There  is  abundant  evidence  that 
tumours  may  arise  at  the  seats  of  injury  or  chronic  irritation. 
They  may  arise  in  the  scars  of  chronic  ulcers.  The  irritation  of 
soot  in  the  rugae  of  the  scrotum,  of  a  jagged  tooth  on  the  tongue, 
or  of  a  pipe  on  the  lip  may  result  in  a  cancerous  growth.     A  blow 
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may  so  directly  precede  a  periosteal  sarcoma  or  a  sarcoma  of  the 
testis  as  to  lead  irresistibly  to  the  behef  that  it  has  had  some 
causal  connection  with  the  growth.  Nevertheless,  care  must  be 
taken  not  to  exaggerate  the  commonness  of  such  an  antecedent ; 
careful  analysis  has  shown  that  in  not  more  than  about  two  per 
cent,  of  all  tumours  can  injury  be  certainly  traced  as  even  a 
possible  exciting  cause. 

The  parasitic  theory  of  cancer  traces  its  cause  to  infection 
from  without  by  a  parasite  which  has  been  assigned  now  to  the 
bacteria,  now  to  the  protozoa,  now  to  the  yeasts.  There  is  no 
proof  whatever  that  tumours  are  due  to  infection  from  without ; 
the  analogy  \nth.  tubercle  is  a  false  one,  for  tubercle  infects  the 
body  by  the  dissemination  of  the  tubercle  bacillus,  whereas  a 
mahgnant  growth  does  so  by  the  dissemination  of  its  own  cells, 
which  reproduce  in  new  foci  growths  histologically  identical  with 
the  primary  focus,  and  not  derived  from  the  local  tissues  of  the 
secondarily  infected  area.  The  structures  which  have  been  inter- 
preted as  parasites  have  now  been  well  explained  in  other  ways 
by  modern  cytological  studies.  It  is  true  that  various  yeasts  and 
bacteria  have  been  cultivated  from  tumours,  but  no  one  has  yet 
succeeded  in  producing  a  true  tumour  by  the  inoculation  of  such 
cultures  ;  such  growths  as  have  been  produced  seem  to  have  been 
more  of  the  nature  of  infective  granulomata.  The  cells  of  a 
mahgnant  growth  behave  as  parasites  ;  indeed,  every  tumour  is 
more  or  less  parasitic  on  its  bearer,  but  the  theory  of  an  external 
parasite  is  improven,  and,  indeed,  unnecessary.  It  must  also  be 
remembered  that,  of  the  innumerable  microscopic  or  macro- 
scopic parasites  known  to  infest  man,  there  is  not  one  that 
does  not  produce  a  lesion  by  an  inflammatory  process  in  some 
form  or  another.  And  it  requires  much  imagination  to  picture 
not  only  an  unknown  parasite  or  parasites  as  the  cause  or  causes 
of  an  immense  variety  of  tumours,  but  a  parasite  which  must  also 
cause  a  completely  different  lesion  to  that  produced  by  all  the 
other  organisms  whose  action  is  known  and  observed. 

Theory  of  included  rudiments. — It  is  certain  that  many  tumours 
are  of  the  nature  of  another  individual  included  in  the  tissues 
of  the  host.  Every  gradation  can  be  traced  between  double 
monsters  and  cases  in  which  one  t^vin  is  abortive  and  included 
or  partially   included  in   the   perfectly   developed   one.     Most 
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teratomata  can  thus  be  well  explained — e.g.,  sacro- coccygeal 
tumours,  and  the  deformity  kno^vTi  as  epignathus.  Such  growths 
are  congenital,  but  a  similar  explanation  holds  in  the  case  of 
ovarian  dermoids,  which  are  probably  abortive  individuals  par- 
thenogenetically  developed  from  an  ovum.     A  mixture  of  tissues 

Fig.  21. 


Median  section  through  an  infant's  head,  showing  the  condition 
known  as  "  epignathus."  A  lobulated  mass,  representmg  an 
abortive  individual,  is  attached  to  the  basis  cranii,  filling  and 
protruding  from  the  mouth. 

is  found  in  such  tumours,  cartilage,  bone,  teeth,  skin,  hairs  and 
even  intestinal  epithelium,  Hver,  nervous  tissue  and  retinal 
structures.  Even  where  such  a  tumour  is  found  in  other  situa- 
tions, as  in  the  testis  or  mediastinum,  it  is  difficult  to  conceive 
of  it  as  other  than  a  misplaced  and  abortive  individual. 

Other  tumours  undoubtedly  arise  in  portions  of  tissue  acci- 
dentally displaced  in  the  course  of  the  development  of  the  indi- 
vidual. Thus  "  sequestration-dermoids  "  occur  about  the  face 
and  neck  along  the  Hnes  where  fissures  and  clefts  close  in  the 
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course  of  development,  and  the  "  mixed  parotid  tumours,"  which 
have  a  somewhat  similar  distribution,  probably  own  an  analogous 
origin.  Tumours  certainly  originate  in  the  "  suprarenal  rests  " 
accidentally  included  in  the  kidney,  or  carried  down  in  the  descent 
of  the  generative  glands.  Any  portion  of  tissue  which  has 
by  chance  become  misplaced  in  the  course  of  embryonic  life 
seems  more  likely  than  normal  tissue  to  become  the  seat  of 
tumour  formation. 

Cohnheim  extended  this  view,  in  his  well-known  embryonic 
hypothesis,  to  all  cases  of  tumour  formation.  He  imagined  not 
only  that  displacement  of  gross  tissue  fragments  might  occur,  but 
that  redundant  cell  groups  might  remain  over  in  the  formation 
of  the  tissues,  and  after  lying  dormant  for  many  years  might 
wake  up  in  later  life  and  give  rise  to  tumours.  This  ingenious 
theory  doubtless  accounts  for  certain  growths,  such  as  those 
above  mentioned,  and  the  exostoses  occurring  at  the  epiphysial 
lines  of  long  bones,  but  there  is  no  sufficient  evidence  of  such  a 
general  survival  of  dormant  cell-groups  as  his  hypothesis  requires. 
Nor  is  the  stimulus  explained  which  should  arouse  such  cell- 
groups  to  tumour  formation  in  advanced  life. 

Ribbert's  theory. — Ribbert  regards  all  tissues  as  possessed  of 
powers  of  growth,  which  are  indefinite  but  are  normally  restrained, 
when  development  is  completed,  by  the  influence  of  adjacent  cells 
and  tissues.  He  speaks  of  this  influence  as  "  tissue- tension." 
Anything  which  disturbs  this  equilibrium,  such  as  inflammatory 
hyperplasia  or  mechanical  injury,  may  liberate  the  inherent 
powers  of  the  disturbed  tissues  and  lead  to  the  formation  of  a 
tumom\  In  his  opinion  it  is  not  so  much  a  change  in  the  cells 
which  form  the  new  growth  as  in  the  resistance  offered  by  the 
neighbouring  structures,  which  determines  tumour  formation. 
When,  for  example,  a  squamous-celled  carcinoma  arises  from  the 
epidermis,  the  primary  change,  according  to  Ribbert,  is  not  in 
the  epithelium,  but  in  the  connective  tissues,  which  grow  up  into 
the  overlying  skin  and  isolate  certain  epithelial  cells  from  their 
natural  connections.  Such  isolated  cells  are  now  free  to  exercise 
their  own  inherent  powers  of  growth,  and  the  result  is  a  car- 
cinoma. The  theory  is  based  on  the  microscopic  study  of  very 
early  cases  of  cancer,  but  it  is  not  borne  out  by  experimental 
facts.     It  is  an  ea.sy  thing  to  dislodge  cell  groups  from  their 
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connections,  but  only  in  one  or  two  cases  has  the  experiment  been 
followed  by  tumour-growth. 

Biological  theories. — The  cells  of  a  mahgnant  growth  are 
evidently  the  body  cells  profoundly  altered  in  their  biological 
characters.  In  recent  years  certain  facts  have  been  brought 
forward  which  may  shed  a  Hght  on  the  nature  of  this  change.  It 
has  long  been  known  that  a  pecuhar  mode  of  cell  division  occurs 
in  reproductive  ceUs  just  before  the  final  formation  of  ova  and 
spermatozoa.  It  is  called  "  heterotype  mitosis,"  and  differs  from 
ordinary  mitosis  not  only  in  the  shape  and  arrangement  of  the 
chromosomes  on  the  nuclear  spindle,  but  also  in  the  fact  that  the 
number  of  chromosomes  is  reduced  to  exactly  one-half  of  that 
foimd  in  the  body  cells  generally.  This  "  reducing  division,"  as 
it  is  termed,  is  a  preparation  for  the  fusion  of  sperm  and  germ  in 
fertihsation,  by  which  the  normal  number  of  chromosomes  is 
again  restored.  In  1903,  Farmer,  Moore  and  Walker  announced 
the  discovery  of  occasional  heterotype  mitoses  in  mahgnant 
growths.  Bashford  and  Murray,  who  at  first  confirmed  this,  are 
now  less  certain  about  it,  but  they  claim  to  have  demonstrated 
nuclear  fusions  between  adjacent  epithehal  cells  in  cancer  in  the 
mouse.  Farmer  and  his  colleagues  have  further  obtained  pre- 
parations indicating  nuclear  conjugations  between  epithehal  cells 
and  leucocytes.  It  is  impossible  at  present  to  formulate  any 
definite  theory  upon  these  facts,  which  indeed  require  further 
confirmation.  They  suggest,  however,  that  tumours  may 
possibly  represent  imperfect  "  individuals "  arising  in  some 
way  from  a  sort  of  rudimentary  fertihsation  by  illegitimate 
nuclear  fusions. 

Development  and  Degeneration  of  Tumours. 

Whatever  may  be  the  cause  or  causes  of  a  tumour,  when  once 
it  has  developed  it  almost  always  persists,  and  commonly  con- 
tinues to  grow.  It  is  true  that  some  growths  occasionally  dis- 
appear spontaneously — e.g.,  warts  and  lipoma ta  ;  and  that 
others — e.g.,  the  cancellous  exostoses  of  the  long  bones — after  a 
time  cease  to  increase  in  size.  These,  however,  are  exceptions  ; 
and  a  tumour,  as  above  stated,  is  characterised  both  by  its 
persistency  and  its  tendency  to  increase. 
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In  some  cases  the  structure  of  a  tumour  undergoes  clianges  in 
its  further  development,  and,  putting  aside  for  the  present  the 
ulceration  which  is  common  in  malignant  growths,  it  may  be  said 
that  these  changes  are  generally  of  a  degenerative  nature. 

Calcareous  degeneration  is  one  of  the  commonest  changes,  and 
is  often  seen  in  chondromata,  and  more  rarely  in  fatty  tumours 
whose  rate  of  increase  is  very  slow,  or  which  have  ceased  to  grow. 

Mucoid  degeneration  is  also  seen  in  cartilaginous  tumours  as 
well  as  in  many  of  the  sarcomata,  and  is  characterised  by  a  gelati- 
nous, semi-translucent  appearance,  or  else  by  the  formation  of  a 
cyst  containing  viscid  fluid  resulting  from  liquefaction  of  the 
matrix.  The  changes  in  "  colloid  "  cancer  are  for  the  most  part 
of  similar  nature. 

Fatty  degeneration  is  met  vnth  especially  in  the  epithelial  cells 
of  cancerous  growths,  but  occasionally  in  the  sarcomata,  and  in 
innocent  tumours. 

Acute  inflammation  is  a  rare  complication  of  malignant  tumours, 
but  is  still  more  rarely  met  with  in  imiocent  growths.  It  is 
characterised  by  the  usual  local  signs,  and  may  terminate  in  sup- 
puration. I  have  seen  this  in  both  carcinomata  and  sarcomata — 
in  several  cases  of  the  former  in  the  female  breast,  and  in  the 
latter  in  the  neck  and  testis.  It  is  a  comphcation  to  be  remem- 
bered, for  the  presence  of  pus  is  usually  to  be  looked  upon  as 
contra-indicating  a  new  growth. 

But  although  acute  inflammation  is  rare,  chronic  inflammation 
is  almost  the  rule  in  the  zone  of  tissues  immediately  around  a 
malignant  growth,  which  show  a  typical  small  celled  infiltration. 
Even  giant  cells  are  sometimes  seen  in  this  zone. 

Necrosis  is  common  in  malignant  growths.  It  is  seen  by  the 
naked  eye  as  opaque  yellowish  foci  disseminated  through  the 
growth,  and  these  may  fuse  so  as  to  involve  large  areas.  Micro- 
scopically such  foci  are  found  to  have  lost  their  cell-detail  and  to 
show  no  nuclear  staining. 

Sloughing  is  a  very  rare  occurrence  in  tumours,  and  is  limited 
to  a  few  instances  of  large  fatty  or  soft  fibrous  masses,  and  to 
cancers. 

Hsemorrhagic  infiltration  is  often  seen  in  soft  sarcomata,  and 
more  rarely  in  other  tumours  ;  it  sometimes  causes  a  rapid  increase 
in  size  of  cystic  grow^ths,  and  may  thus  simulate  malignancy. 
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Differences  between  Innocent  and 
Malignant  Tumours. 

All  tumours  are,  for  clinical  piu'poses,  roughly  divided  into  two 
large  groups,  the  innocent  and  the  malignant.  To  the  special 
characteristics  of  each  of  these  groups  it  wiU  now  be  necessary  to 
turn  before  passing  on  to  consider  the  structure  of  the  different 
forms  of  new  gro^^i;h. 

Malignant  tumours  differ  from  innocent  ones  in  the  following 
clinical  particulars  : — (1)  Mode  of  growth  ;  (2)  glandular  affec- 
tion ;  (3)  dissemination  ;  (4)  affection  of  the  general  health  ; 
(5)  local  recurrence  after  removal. 

(1)  Mode  of  growth. — All  mahgnant  growths  tend  to  in^Itrate 
and  replace  the  tissues  in  which  they  develop,  and  in  this  respect 
differ  essentially  from  innocent  tumours,  such  as  lipomata,  fibro- 
mata, &c.,  which  simply  push  the  structures  to  one  side,  or  dis- 
place them,  and  separate  them  from  one  another.  Mahgnant 
growths  are  practically  never  thoroughly  encapsuled,  but  blend 
mth  and  are  inseparable  from  the  structures  around  them.  Into 
these  they  grow,  causing  their  atrophy  and  destruction,  so  that 
in  time  the  tissues  are  replaced  by  the  growth.  But,  in  addition 
to  infiltration,  a  mahgnant  tumour  increases  with  much  greater 
rapidity  than  does  an  innocent  one.  Its  blood-supply  is  large,  its 
cell-multiphcation  rapid,  and  within  three  or  four  months  it  may 
attain  a  considerable  size.  The  skin  covering  it  is  at  first  tightly 
stretched,  but  soon  becomes  red  and  shiny  ;  then  dimpled, 
puckered,  and  adherent ;  and  finally,  giving  way,  allows  the 
protrusion  of  a  bleeding,  soft,  pulpy  mass.  Exposure  to  the  air 
is  soon  followed  by  decomposition,  with  foul  smell  and  fetid 
secretion,  and  the  patient  is  worn  out  by  the  combination  of 
septic  conditions  and  profuse  discharge  of  blood  and  pus. 

(2)  Glandular  affection. — One  of  the  best  marked  and  most 
widely  recognised  signs  of  mahgnancy  is  the  occurrence  of  secon- 
dary growths  in  the  neighbouring  lymphatic  glands.  Enlargement 
of  glands  near  a  tumour  may  be  due  to  irritation  or  inflammation, 
but  these  have  nothing  to  do  with  the  glandular  affection  under 
consideration,  which  consists  in  a  reproduction  in  the  gland  of  the 
exact  counterpart  of  the  primary  growth,  so  perfect  that  any 
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slight  peculiarities  in  the  original  tumour  can  be  easily  recognised 

in  the  glandular  enlargement. 

But  although  glandular  affection  is  good  evidence  oi  malig- 
nancy, whether  the  glands  shall  or  shall  not  be  occupied  by 
secondary  growths  in  any  given  case  depends  on  two  conditions — 
(a)  the  character,  and  (6)  the  locality  of  the  growth. 

As  regards  the  character,  it  may  be  said  that,  speaking  gener- 
ally, the  carcinomata  more  often  cause  glandular  affection  than 
do  the  sarcomata,  and  that  the  epitheliornata  are  of  all  tumours 
those  most  likely  to  give  rise  to  this  compU cation.  The  sarcomata 
do,  however,  in  many  cases  affect  the  glands  ;  one  variety — the 
melanotic — almost  invariably  doing  so. 

As  to  locality,  carcinomata  in  certain  situations,  such  as  the 
oesophagus,  stomach,  and  superior  maxillary  bone,  comparatively 
seldom  cause  secondary  growths  in  the  lymphatics  ;  whilst,  on 
the  other  hand,  sarcomata  of  the  testis  almost  always  affect  the 
glands,  though  similar  growths  in  the  breast  more  rarely  do  so. 
For  further  information  on  these  points  reference  must  be  made  to 
the  chapters  on  the  diseases  of  the  various  tissues  and  organs. 

(3)  Dissemination. — The  reproduction  of  a  growth  in  other 
parts  of  the  body,  often  far  removed  from  the  seat  of  the  primary 
tumour,  is  justly  regarded  as  evidence  of  the  worst  kind  of  mahg- 
nancy.  No  viscera  are  exempt,  and  the  bones,  muscles,  and 
central  nervous  system  may  any  or  all  be  implicated.  The  lungs 
and  the  liver  are  perhaps  more  commonly  involved  than  any  other 
viscera.  As  in  the  case  of  the  glands,  the  secondary  tumours 
exactly  resemble  the  primary  growth,  and  the  occm*rence '  or 
absence  of  dissemination  is  dependent  on  the  structure  and  posi- 
tion of  the  primary  tumour.  The  growths  which  disseminate 
most  rapidly  are  the  round-celled  sarcomata  and  the  encephaloid 
cancers. 

(4)  Affection  o£  the  general  health. — The  term  "  cancerous 
cachexia  "  has  for  long  been  employed  to  indicate  the  wasted 
form  and  enfeebled  health  which  so  often  accompany  the  develop- 
ment of  a  maUgnant  tumour  ;  and,  although  the  old  idea  that  the 
cachexia  was  of  a  special  kind  peculiar  to  cancers  is  no  longer 
upheld,  there  is  no  doubt  that  the  general  health  does  become 
affected,  and  that  a  patient  often  wastes  to  an  extent  which  is 
out  of  proportion  to  the  apparent  demands  made  by  the  disease 
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upon  his  vital  resources.  Emaciation  becomes  more  marked 
when  the  viscera  are  imphcated,  and  special  symptoms  are 
developed  according  to  the  particular  viscus  affected. 

(5)  Local  recurrence. — Almost  all  tumours  which  show  their 
malignancy  in  one  of  the  ways  already  mentioned,  are  also  prone 
to  recur  locally  when  removed  ;  but  many  gro^vths  which  do  not 
tend  to  become  disseminated,  do  tend  to  recur  locally  and  some- 
times to  affect  the  glands.  Such  growths  as  these  are  said  to  have 
a  "  Umited  mahgnancy,"  the  chief  of  them  being  the  fibro- 
sarcomas or  recurrent  fibroids  of  the  skin  and  subcutaneous 
tissues,  the  rodent  ulcers,  and  to  a  less  extent  the  cutaneous 
epithehomata  of  the  body  and  of  the  lips.  In  some  cases  the 
tumour  recurs  time  after  time  in  the  scar  left  by  the  operation, 
and  may,  by  its  local  extension  and  implication  of  vital  structures, 
destroy  fife  without  causing  any  glandular  affection  or  becoming 
disseminated  in  the  viscera. 

The  foregoing  distinctions  between  innocent  and  mahgnant 
growths  are  essentially  cUnical,  and  form  the  ultimate  criteria  by 
which  the  innocence  or  mahgnance  of  a  given  growth  is  in  the 
long  run  to  be  judged.  But  there  is  a  further  point  of  difference 
between  the  two  types  of  tumour,  and  one  which  is  usually  avail- 
able for  immediate  diagnosis — namely,  their  histological  structure. 
It  is  a  rule  to  which  exceptions  are  so  rare  that  they  may  practi- 
cally be  left  out  of  consideration,  that  innocent  tumours  are 
composed  of  tissue  resembling  one  or  other  of  the  normal  tissues 
of  the  body,  histologically  perfect  and  adult  in  type.  Malignant 
tumours,  on  the  contrary,  hardly  ever  show  a  structure  resembhng 
that  of  a  normal  adult  tissue.  Their  cells  tend  to  be  undifferen- 
tiated, remaining  in  a  condition  somewhat  like  that  seen  in  the 
developing  tissues  of  the  embryo.  This  resemblance  of  malignant 
cells  to  the  unspecialised  type  has  been  termed  by  Hansemann 
"  anaplasia,"  and  the  degree  of  anaplasia  is  usually  proportionate 
to  the  clinical  mahgnancy  of  the  tumour.  A  small  round-celled 
sarcoma  is  one  of  the  most  malignant  tumours  known,  and  it 
consists  of  rounded  cells  in  close  apposition,  much  like  those  of 
developing  connective  tissue  in  the  foetus.  The  much  less  malig- 
nant fibro-sarcoma  shows  an  admixture  of  more  or  less  adult 
fibrous  tissue.  The  most  rapidly  growing  and  malignant  forms 
of  carcinoma  tend  to  exhibit  rounded  indifferent  cells,  no  longer 
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resembling  the  specialised  squamous,  coliminai-  or  other  epithe- 
lium from  whicli  thov  may  have  originated. 

In  determining,  by  microscopic  examination,  whether  a  given 
tumour  is  innocent  or  maHgnant,  special  attention  must  be  paid 
to  two  points.  (1)  Is  the  tissue  of  normal  adult  type,  or  ana- 
phistic  in  cliaracter  ?  (2)  Is  there  evidence  of  infiltration  of 
adjacent  tissues  at  the  margin  of  the  growth,  or  is  the  tumour 
sharply  defined  ?  A  further  character  is  often  afforded  by  the 
presence  of  irregular  mitoses,  for  the  study  of  which  well-fixed 
material  is  required.  They  are  always  to  be  found  in  malignant 
growths  on  careful  search,  whereas  the  mitotic  figures  in  innocent 
growths  are  invariable  normal  and  regular. 

Attention  to  these  histological  features,  and  to  the  clinical 
characters  of  the  tumour,  will  in  the  great  majority  of  cases  allow 
of  a  correct  opinion  as  to  its  innocence  or  the  reverse.  Neverthe- 
less, it  must  be  remembered  that  no  sharp  line  separates  innocent 
from  malignant  tumours.  There  are  many  intermediate  forms 
exemphfied  by  the  growths  of  "  limited  "  mahgnancy  above 
mentioned.  Indeed,  one  can  trace  every  grade  between  the 
round-celled  sarcoma  and  the  fibroma  in  a  series  of  types  the 
progressive  malignancy  of  which  is  paralleled  by  the  degree  of 
anaplasia  which  they  present. 

Classification  of  Tumours. 

The  classification  of  new  growths  is  mainly  based  on  their 
microscopic  structure,  for  we  have  little  else  to  guide  us.  Some 
tumours  consist  of  a  single  tissue,  some  of  two  and  some  of  mftny. 
The  normal  tissues  of  the  body  fall  naturally  into  two  groups  : 
those  which  cover  or  line  its  surfaces  (epithelium  and  endothe- 
lium) and  those  which  support  these  (connective  tissues),  or  form 
solid  organs  such  as  the  muscles.  These  groups  cannot  be 
classified  as  identical  respectively  with  the  epiblast  and  hypoblast 
on  the  one  hand,  and  with  the  mesoblast  on  the  other,  for  repre- 
sentatives of  each  can  be  traced  to  each  one  of  the  three  primary 
germinal  layers.*  Ziegler's  classification  is  fairly  satisfactory. 
He  places  tumours  in  three  groups  :  (1)  The  connective-tissue 
group,  consisting  of  a  single  tissue  only,  represented  by  the 

*  Adami  has  published  an  ingenious  classification  of  tumours,  combining  the 
embryological  with  the  histological  principle.  ("  Journ.  of  Path,  and  Bact.," 
Vf.l.  viii.  p.  243.) 
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innocent  connective  tissue  growths  and  the  corresponding  ana- 
plastic types  known  as  the  sarcomas.  (2)  The  epithelial  tumours, 
glandular  and  cancerous,  with  which  he  includes  the  endothelio- 
mata.  These  consist  always  of  two  tissues — the  special  epithehal 
or  endothelial  elements  and  a  supporting  connective  tissue  which 
carries  the  blood-vessels.  (3)  The  teratomata,  composed  of  many 
tissues,  and  often  cystic  in  character.  These  may  represent 
another  included  individual,  or  a  misplaced  portion  of  the  bearer. 
Tumours  present  such  an  infinite  variety  of  detail,  and  tran- 
sitional forms  are  so  common,  that  they  cannot  be  forced  into 
an  artificial  scheme  of  classification.  The  following  table  includes 
only  the  commoner  types  met  with.  Their  general  structure 
will  be  described  in  the  succeeding  chapters,  but  inasmuch  as 
their  chnical  course  and  behaviour  vary  very  much  with  their 
situation,  they  will  be  dealt  with  in  more  detail  in  the  chapters 
on  the  different  organs  and  tissues  of  the  body. 

I.  Connective-tissue  Group — 
Innocent : 
Fibroma. 
Myxoma. 
Lipoma. 
Chondroma. 
Osteoma. 
Lymphoma. 
Myoma. 
Xemoma. 
Angioma. 
Malignant  : 
Sarcoma. 

II.  Epithelial  and  Endothelial  Group — 

Innocent : 

Adenoma. 
Papilloma. 
Endothehoma. 

Malignant : 
Carcinoma. 
Endothehoma  mahgnum. 

III.  Teratoma. 


CHAPTER  XVII. 

INNOCENT  CONNECTIVE-TISSUE  TUMOURS. 

Fibromata. 

The  fibromata  are  tumours  composed  of  fibrous  tissue,  and  just 
as  in  the  human  body  fibrous  tissue  may  be  loose  and  succulent — 
e.g.,  in  the  scrotum  and  eyelids,  or  dense  and  firm,  as  in  the 
ligaments  and  tendons — so  also  the  fibromata  may  be  soft  or  hard. 
In  the  one  case  they  are  composed  of  loose  fibrillar  tissue  with 
large  spaces  and  many  cells  ;  in  the  other  of  densely  packed 
bundles  of  fibres  closely  interlaced.  The  fibromata  grow  slowly, 
and  are  but  slightly  vascular. 

The  soft  fibromata  are  most  common  on  the  inner  side  of  the 
upper  arm  and  thigh,  close  to  the  axilla  or  the  perineum,  and  are 
more  rarely  met  with  in  the  labia  and  scrotum,  on  the  scalp,  and 
in  the  subcutaneous  tissue  in  other  parts  of  the  body.  They  often 
attain  a  considerable  size,  and  may  weigh  several  pounds.  They 
are  commonly  pedmiculated  and  pendulous.  Occasionally,  fluid 
accumulates  in  the  intercellular  spaces,  and  forms  cysts. 

The  hard  fibromata  occur  in  the  subcutaneous  tissue,  on  the 
periosteum  of  the  jaw-bones  as  epuHdes,  or  on  that  of  the  bones 
of  the  naso-pharynx  as  fibrous  polypi.  More  rarely  they  are  seen 
in  the  intermuscular  septa,  on  the  nerves  as  "  false  neuromata," 
as  well  as  in  the  breast,  where,  mixed  with  gland  tissue,  they 
are  called  adeno-fibromata. 

Myxomata. 

Myxomata  are  tumours  composed  of  mucous  tissue.     There  are 

all  grades  between  a  soft  fibroma  and  a  myxoma,  and  the  latter 

may  be  justly  looked  upon  as  a  soft  fibroma,  the  intercellular 

1»8 
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substance  of  which  has  been  replaced  by  mucin.  Such  a  meta- 
morphosis, if  complete,  would  leave  only  the  branched  connective- 
tissue  cells  enclosing  spaces  containing  viscid  fluid,  but  it  is  very 
rarely  that  a  pure  myxoma  of  such  a  structure  is  found,  all  those 
that  I  have  myself  examined  containing  some  intercellular  fibrous 
tissue. 

The  myxomata  form  soft,  gelatinous,  semi-translucent  tumours, 
generally  pedunculated,  and  yielding  a  viscid  fluid  on  section. 
The  microscope  shows  swollen  fibrous  tissue,  and  a  network 
formed  by  the  branching  processes  of  connective-tissue  cells. 

Secondary  changes  are  common,  for,  on  account  of  the  delicacy 
of  their  structure,  extravasations  of  blood  into  the  substance  of 

Fig.  22. 


Hard  Fibroma  from  the  Subcutaneous  Tissue. 
(Crouch  :   i  inch.) 

the  myxomata  are  of  frequent  occurrence,  and  the  thin  pedicle 
being  hable  to  become  twisted,  the  tumours  may  inflame  or 
slough. 

Clinical  characters. — Myxomata  may  develop  at  any  time  of 
life,  and  are  almost  hmited  to  mucous  surfaces,  such  as  the  nose, 
bladder,  uterus,  &c.,  where  they  form  the  well-known  mucous 
polypi.  They  occur  more  rarely  in  the  subcutaneous  tissues  and 
in  the  sahvary  glands. 

Lipomata. 

Lipomata  are  tumours  composed  of  fat.  They  form  lobulated 
growths,  and  may  attain  a  great  size,  sometimes  weighing  many 
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pounds.  They  are  surrounded  by  a  firm  fibrous  capsule,  which 
is  closely  adherent  to  the  neighbouring  tissues,  though  loosely 
attached  to  the  tumour.  Of  this  fact  advantage  is  taken  in 
operations  for  the  removal  of  such  growths,  the  capsule  being 
freely  opened,  and  the  tumour  easily  shelled  out  from  within  it. 
A  lipoma,  on  section,  is  of  a  yellowish  colour,  and  is  indistinguish- 
able from  subcutaneous  fat  except  by  the  greater  firnmess  of  its 
fibrous  matrix.  Microscopical  examination  shows  that  the  fat  is 
contained  in  connective- tissue  cells,  which  are  held  together  by  a 
delicate  network  of  fibres.  The  cells  are  larger  than  those  usually 
seen  in  normal  fat. 

Fig.  23. 


Myxoma  from  the  Middle  Turbinate  Bone. 
(Crouch  :   ^  inch.) 


Secondary  changes  are  not  common  in  the  lipomata,  but  in 
those  which  are  of  very  long  standing,  and  especially  in  those 
which  have  ceased  to  grow,  calcification  is  of  occasional  occur- 
rence. When  they  are  very  large,  and  subjected  to  pressure,  the 
skin  over  them  is  sometimes  ulcerated. 

Clinical  characters. — Lipomata  are  generally  met  with  in 
people  over  middle  age,  and  in  those  who  are  stout  rather  than 
in  thin  subjects.  They  may  occur  in  the  subcutaneous  tissue  of 
any  part  of  the  body,  but  show  a  distinct  preference  for  the 
dorsal  surfaces  of  the  trunk  and  Umbs,  and  are  in  some  cases 
apparently  the  result  of  friction  or  pressure.  Common  situations 
for  them  are  the  subcutaneous  tissue  of  the  neck,  shoulders, 
lumbar  and  gluteal  regions.  Their  capsules  are  attached  by 
small  fibrous  processes  to  the  skin,  so  that  the  latter  becomes 
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dimpled  or  puckered  if  attempts  are  made  to  raise  it  from  the 
tumour.  In  most  cases  lipomata  are  superficial  to  the  muscles, 
though  occasionally  they  dip  beneath  and  between  the  latter. 
Other  situations  in  which  deep-seated  Upomata  occasionally  occur 
are  the  spermatic  cord,  the  omentum,  and  the  viscera  ;  and  a  few 
rare  cases  have  been  recorded  in  which  Upomata  have  occurred  as 
congenital  tumours  attached  to  the  periosteum  of  the  long  bones. 
I  have  seen  such  a  growth  attached  to  the  greater  part  of  the 
shaft  of  the  femur. 

Diffuse  lipoma  is  a  form  of  fatty  tumour  which  is  not  hmited 
by  any  capsule.  It  is  simply  a  local  overgrowth  of  the  fat 
normally  found  in  the  subcutaneous  connective  tissue,  from 
which  it  does  not  differ  in  any  respect.  The  patients  in  whom 
diffuse  lipomata  are  fomid  are  usually  stout  men  over  middle  age, 
and  those  who  are  of  intemperate  habits  appear  specially  liable 
to  be  affected.  The  most  common  positions  for  these  growths 
are  the  sub-mental  regions,  where  they  form  pendulous  masses, 
looking  hke  an  exaggerated  double  chin  ;  the  back  of  the  neck 
and  post-mastoid  regions,  where  they  are  usually  symmetrical, 
the  groins,  scrotum,  and  abdominal  walls. 

Chondromata. 

The  chondromata  are  tumours  composed  of  cartilage. 

They  vary  much  in  size  according  to  their  position  and  attach- 
ments, are  surrounded  by  a  fibrous  capsule,  and  are  often  nodu- 
lated. Their  cut  surface  is  divided  into  lobes,  and  is  either 
bluish- white,  smooth,  and  ghstening,  or  fibrous  and  striated ; 
some,  again,  are  soft  and  gelatinous  on  section,  and  present  a 
granular  or  ground-glass  appearance.  Each  tumour  is  closely 
attached  to  its  capsule,  which  forms  for  it  a  sheath  or  perichon- 
drium. Microscopical  examination  shows  a  different  structure  in 
different  cases.  In  some  the  matrix  is  hyaline,  as  in  articular 
cartilage  ;  in  others  it  is  fibrous,  as  in  fibro-cartilage.  The 
cells  are  sometimes  enclosed  in  groups  of  three  or  four  in  cap- 
sules ;  in  other  tumours  they  are  not  encapsuled,  and  are  scattered 
singly  throughout  the  matrix.  The  cells  vary  much  in  size  even 
in  the  same  tumour.  They  are  generally  round  or  oval,  but 
occasionally  polyhedral  or  stellate. 

II 
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Secondary  changes  are  of  very  common  occurrence  in  cliondro- 
mata.  The  intercelluhir  substance  in  these  tumours  is  exceedingly 
prone  to  undergo  mucoid  softening,  the  matrix  being  converted 
into  a  sticky  fluitl,  and  forming  cysts.  Calcification  is  also 
common.  It  occurs  especially  in  the  more  central  parts  of  the 
growth,  the  salts  being  deposited  in  the  intercellular  matrix. 
Ossification  is  not  common  in  pure  chondromata,  but  does  occa- 
sionally occur. 

Clinical  characters. — The  chondromata  are  most  often  met 
with  in  the   hoiios  of  the  hand,   and   more  rarely  in  tlic  foot 

Fig.  24. 


Hyaline  Chondioma  from  tlio  S(a])iila. 
(Crouch  :  ^  inch.) 


the  long  bones,  the  scapula,  and  the  pehas.  They  grow  also 
from  the  rib  cartilages,  and  are  specially  liable  to  spring  from 
two  or  three  of  the  latter  rather  than  from  any  single  one.  In 
the  soft  tissues  they  are  found  in  the  parotid,  testis,  and  breast, 
but  in  these  situations  the  cartilage  usually  shows  an  admixture 
with  tissues  of  other  kinds.  It  is  to  be  noted  that  some  carti- 
laginous tumours  of  bone,  which  at  first  sight  appear  innocent 
in  character,  recur  after  removal.  Such  growths  are  usually  very 
cellular,  and  the  cells  are  large  and  irregular  ;  they  are  really 
chondro-sarcomata. 

Osteomata. 

Osteomata   are   tumours   composed   of   bone.     They   almost 
always  grow  from  some  part  of  the  osseous  system,  and  are  fully 
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described  in  the  chapter  on  "  Tumours  of  Bone."  Very  rarely, 
osteomata  arc  met  with  in  the  soft  tissues,  and  examples  have 
been  recorded  of  bony  growths  in  the  lungs,  brain,  and  parotid 
gland.  In  the  muscles  also  single  bony  growths  are  met  with, 
whilst  in  the  disease  known  as  "  myositis  ossificans  "  there  is  a 
formation  of  bone  in  many  parts  of  the  muscular  system. 

The  lymphomata  and  lymphangiomata  are  fully  described  in 
the  chapter  on  the  "  Diseases  of  the  Lymphatic  System." 

Myomata. 

The  myomata  are  tumoiu-s  composed  of  muscular  tissue,  which 
is  almost  always  of  the  mistriped  or  involuntary  variety,  and  is 
frequently  mixed  with  much  fibrous  tissue. 

Myomata      form     rounded,     encapsided  pj^  25. 

tumours  whose  cut  surface  is  firm  and 
fibrous.  A  myoma  is  softer  than  a  hard 
fibroma,  and  generally  not  so  white  and 
shiny.  Microscopical  examination  shows 
that  the  growth  consists  of  long  spindle- 
shaped  fibres  with  central  nuclei,  placed 
mth.  their  long  axes  parallel,  and  held  in  stA^'WIJ^f/jf  11 '*„''! 
apposition  by  a  framework  of  fibrous  tissue.  ■ifi^iW('l''\  i  '  W 
The  mvomata  are  but  Httle  vascular.  •llv^lt'lv.i^'lii'i;  '^M. 


he  mvomata  are  but  Httle  vascular.  IllV^ltivti^'^fWi;  :« 

Secondary  changes  in  these  tumours  are        •  *^|h\,\  [f'iy^vl 

common,  especially  when  they  occur  in  the         ^M^V      '' 

uterus  ;    here  they  are  hable  to  necrotic        uterine  Myoma. 

changes  which  often  lead  to   marked  con-        (Crouch :  j  mch.) 

stitutional     symptoms.       Old    fibro-myo- 

mata  which  have  ceased  to  grow  may  undergo    calcification. 
Chnically,  myomata  are  found  in  the  uterus  and  prostate,  and 

infinitely  more  rarely  in  the  intestine,  stomach,  and  oesophagus. 
Striped  muscle  is  met  with  in  mixed  timiours  only,  chiefly  in 

congenital  sarcomata  of  the  kidney. 


Neuromata. 

Neuroma  is  a  tejm  which  is  usually  applied  indiscriminately  to 
all  tumours  growing  on  a  nerve-trunk,  those  which  are  composed 
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of  uervous  tissue  being  called  ''  true  neuromata,"  those  composed 
of  fibrous,  myxomatous,  or  sarcomatous  tissue  being  named 
"  false  neuromata." 

True  neuromata  are  very  rare.  They  may  be  composed  of 
either  meduUated  or  non-medullated  fibres,  and  cases  have  been 
described  in  which  neuromata  in  connection  with  the  central 
nervous  system  have  been  found  to  contain  branched  nerve-cells 
also.  True  nem'omata  form  rounded  or  oval  swelhngs  of  small 
size.  The  nerve-fibres  of  which  they  are  composed  are  usually 
not  continuous  wth  those  of  the  nerve-trunk  to  which  they  are 
attached,  but  form  an  irregular  network  mixed  with  a  varying 
amount  of  loose  connective  tissue. 

The  most  common  form  of  false  neuroma  is  composed  of 
fibrous  tissue,  but  myxomata,  ghomata,  and  sarcomata  are  also 
met  with.  The  latter  difi'er  from  the  fibromata  in  the  greater 
rapidity  of  their  growth,  in  their  tendency  to  infiltrate  rather 
than  simply  to  push  aside  the  nerve-fibres  amongst  which  they 
grow,  in  their  greater  softness,  and  in  the  gelatinous,  homo- 
geneous appearance  of  a  freshly  cut  surface. 

The  pressure  of  a  neuroma  on  the  nerve-fibres  amongst  which 
it  lies  may  cause  much  pain,  may  induce  sensory  or  motor 
paralysis,  or  cause  trophic  lesions  of  various  kinds  in  the  peri- 
pheral parts.  Neuromata  are  sometimes  multiple,  and  cases  have 
been  recorded  in  which  tumours  were  fomid  on  almost  every  nerve 
in  the  body,  amounting  in  all  to  several  hundreds. 

The  bulbous  swelhngs  which  form  on  nerves  after  injury,  and 
which  are  sometimes  named  "  traumatic  neuromata,"  are  not 
tumours  in  the  ordinary  sense  of  the  word,  and  are  described  in 
the  chapter  on  "  Injuries  of  Nerves." 

Angeiomata. 

The  angeiomata,  or  vascular  tumours,  are  growths  composed  of 
blood-vessels,  and  are  commonly  divided  into  two  classes — the 
simple  or  capillary,  and  the  cavernous  or  venous.  A  cirsoid 
aneurysm  is  really  an  arterial  and  venous  angeioma. 

The  simple  or  capillary  angeiomata  are  commonly  known  as 
"  n»vi,"  and  are  of  congenital  origin,  although  their  size  at 
birth  is  often  minute.     A  simple  nsevus  is  composed  of  a  fibrous 
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stroma  containing  many  large  and  thin-walled  capillaries,  which 
frequently  present  irregular ,  pouches  or  bulgings,  and  anasto- 
mose very  freely.  In  almost  all  capillary  nsevi  there  are  also  a 
certain  number  of  arteries  and  veins,  such  as  are  met  with  more 
especially  in  the  cavernous  variety.  In  certain  hypertrophic 
forms  of  capillary  naevus,  found  less  often  in  the  skin  than  in 
deeper  structures,  the  vessel-walls  are  thicker  and  lined  ^^ith  a 
prominent  endothehum  :  they  may  present,  when  emptied  of 
blood,  an  almost  glandular  appearance. 

Chnical  characters. — The  capillary  angeioma  is  found  most 
often  on  the  face  and  neck,  although  no  part  of  the  surface  of 
the  trunk  or  hmbs  is  entirely  exempt.  In  colour  cutaneous 
naevi  vary,  but  are  more  often  bright  red  than  dusky  and  blue. 
The  extent  of  skin  imphcated  also  differs  much  in  different  cases, 
but  the  growths  are  almost  invariably  but  little  raised  from  the 
surface,  are  soft  and  spongy  to  the  touch,  and  can  be  made  to 
disappear  almost  entirely  by  firm  pressure. 

Many  capillary  n^evi,  if  left  alone,  gradually  shrink,  the  blood- 
vessels composing  them  being  obliterated. 

Cavernous  or  venous  angeiomata  are  most  often  found  in  the 
skin  and  subcutaneous  tissues,  where  they  form  "  venous  nfevi." 
Thev  are  also  not  uncommon  in  the  hver.  These  tumours  some- 
what resemble  in  their  structure  the  erectile  tissue  of  the  penis 
being  composed  of  a  fibrous  stroma  enclosing  large  irregular 
cavities  or  spaces  filled  with  blood,  which  open  directly  into  the 
neighbouring  veins  and  arteries.  The  ca\'ities  are  lined  by 
tesselated  endothelium,  and  appear  to  be  formed  both  by  dilata- 
tion of  pre-existing  vessels,  with  absorption  of  the  fibrous  stroma 
separating  them,  and  by  the  development  of  new  vessels. 

Clinical  characters.— The  venous  nsevi  which  involve  the  skiji 
as  well  as  the  subcutaneous  tissue,  form  irregular,  bluish,  or 
purple  swellings,  which  are  soft,  and  capable  of  being  greatly 
diminished  by  pressure.  When,  however,  they  are  situated 
entirely  beneath  the  skin,  they  may  cause  but  little  discolora- 
tion. In  some  of  these  cases  a  considerable  quantity  of  fat  is 
found  mixed  with  the  cavernous  tissue,  and  the  tumour  feels  like 
an  ordinary  lipoma.  Such  growths  have  })een  named  "  naevoicl 
lipomata." 


CHAPTER  XVIIT. 

MALIGNANT  CONNECTIVE-TISSUE  TUMOURS,  OR 
SARCOMATA. 

A  Sarcoma  is  a  tumour  composed  of  connective-tissue  cells  of 
more  or  less  embryonic  type,  and  develops  from  one  of  the  various 
connective  tissues  of  the  body.  The  type  of  the  sarcoma-cell  is 
the  connective-tissue  cell,  but  many  of  the  cells  of  the  sarcomata 
differ  from  those  of  connective  tissue  both  in  shape  and  size. 

In  a  typical  sarcoma  there  is  no  definite  alveolar  structure, 
though  there  may  be  a  scanty  amount  of  intercellular  material  of 
a  granular  or  fibrillar  nature  ;  the  cells  are  closely  packed  and 
uniformly  distributed  throughout  all  parts  of  a  section.  Blood- 
vessels are  numerous,  the  smaller  vessels  having  very  thin  walls, 
and  often  appearing  as  narrow  channels  separated  from  the  cells 
of  the  growth  merely  by  a  delicate  endothehum.  No  lymphatics 
have  been  demonstrated. 


Classification. 

The  sarcomata  may  be  divided  into  four  chief  groups  :  (i.) 
round-celled,  (ii.)  spindle-celled,  (iii.)  mixed-celled,  (iv.)  giant- 
celled  or  myeloid. 

Round-celled   sarcomata. — These   tumours   are   composed   of 

round,  granular  cells,  in  any  indi\-idual  tumour  usually  of  the 

same  size  throughout,  though  here  and  there  a  bigger  cell  may 

be  seen,  sometimes  with  more  than  one  nucleus.     The  cells  vary 

much  in  size,  however,  in  different  growths.     In  some  they  are 

no  larger  than  a  leucocyte — small  round-celled  sarcoma  ;   whilst 

in  others  they  are  more  than  double  or  treble  this  size — large 

round-celled  sarcoma.     The  matrix  is  usually  soft,  granular  or 

homogeneous,  and  abmidantly  supphed  with  vessels. 
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The  spindle-celled  sarcomata  consist  of  closely  packed,  oval, 

spindle,    fusiform,    or   oat-shaped   cells,    which   are   ''generally 

granular  and  occasionally  multinucleated,  have  no  definite  cell- 


FiG.  26. 


Large  Round-celled  Sarcoma. 
(Crouch  :   ^  inch.) 


Fig.  27. 


Hpindle-oelled  Sarcoma  from  the 

Subcutaneous  Tissue. 

(Crouch:   ^  inch.) 


walls,  and  are  mostly  arranged  wiih  their  long  axes  parallel  to 
each  other.  They  vary  in  size  in  different  tumours,  but  are 
usually  all  of  about  the  same  dimensions  in  any  individual  growth. 
They  are  collected  in  bundles,  and  are  embedded  in  a  matrix 


Fig,  28. 


.Mixod-cellcd  Sarcoma.     (Crouch  :    }■  inch.) 

which  may  be  either  homogeneous  or  fibrillated.  In  a  micro- 
scopic section  some  of  the  bundles  are  usually  cut  transversely  and 
thus  appear  to  be  composed  of  round  cells.  Spindle-celled  sarco- 
mata are  not  so  vascular  as  the  round-celled  varietv- 
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'I'lu'  mixed-celled  sarcomata  arc  composed  ol  cells  ol  various 
shapes  and  sizes,  whose  general  characters  are  similar  to  those 
of  tlie  round  and  spindle-celled  growth.  Not  uncommonly 
these  mixed-celled  growths  display  large  irregular  multinucleate 
cells  with  deeply  stained  chromatin  masses.  These  are  quite 
unlike  the  giant  cells  of  an  ordinary  myeloid  sarcoma,  being 
nmch  less  regular  in  size  and  form.  Like  the  myeloids  they 
may  occur  in  bone,  but  they  are  found  also  in  other  situations. 
Tnlike  the  myeloids  they  are  highly  malignant. 

Myeloid  sarcomata  are  found  only 

l''i«-  29.  in  coiniection  with  bone,  and  are  of 

a   relatively   benign   nature,    though 

they  may  exhibit  the  phenomena  of 

local   mahgnancy   or   "  infiltration." 

They  present  a  matrix  of  round,  oval 

or  spindle  cells,  embedded  in  which 

are  large,  regular,  multinucleate  cells, 

precisely  resembhng  the  myeloplaxes 

of  bone  marrow  :   these  cells  may  be 

Myeloid  Sarcoma  from  the       twenty  or  thirty  times  the  size  of  the 

(Crouc^^-'^itnch  )  other  cellular  elements  of  the  mass 

and  contain  twenty  to  forty  nuclei. 

They  will  be  more  fully  described  in  the  chapter  on  tumours  of 

bone. 

Varieties. 

Although  the  sarcomata  may  be  primarily  subdivided  into  the 
above  four  groups,  they  nevertheless  present  numerous  well- 
defined  varieties  which  may  now  be  briefly  described. 

Melanotic  sarcomata. — These  tumours,  which  exhibit  a  high 
degree  of  mahgnancy,  are  characterised  by  the  presence  of 
pigment,  which  is  of  a  golden-brown  colour  when  seen  in  minute 
quantities,  but  gives  a  dark-brown  or  black  hue  to  the  growths 
in  which  it  is  found.  The  pigment  is  often  very  irregularly 
distributed,  and  occurs  both  in  the  cells  and  in  the  intercellular 
matrix.  Most  of  the  melanotic  sarcomata  belong  to  the  round- 
celled  group,  though  some  of  them  are  composed  of  spindle  cells  ; 
in  the  majority  of  specimens  the  matrix  is  fibrous,  and  foi)ns 
definite  alveoli. 
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Melanotic  sarcomata  originate  in  parts  which  normally  contain 
pigment — e.g.,  the  skin  and  the  choroid  coat  of  the  eye — and  not 
infrequently  commence  in  a  mole  or  wart,  either  spontaneously 
or  when  the  growth  has  been  irritated  by  caustics  or  imperfect 
attempts  at  removal.  These  growths  are  extremely  Hable  to 
become  disseminated  in  both  the  viscera  and  the  skin,  and  it  is 
very  noticeable  that  in  the  latter  situation  none  of  the  tumours 
ever  attain  any  great  size,  often  ceasing  to  grow  when  little 

Fig.  30. 


Alveolar  Melanotic  Sarcoma  from  the  Skin.     (Zeiss,  A.) 


larger  than  a  hazel-nut.  The  lymphatic  glands  in  the  neighbour- 
hood of  a  melanotic  growth  of  the  sldn  are  almost  always  affected 
sooner  or  later  by  secondary  deposits,  and  in  advanced  cases 
pigment  granules  may  be  found  in  the  urine. 

Lympho-sarcoma. — The  lympho-sarcomata  are  composed  of 
small  round  cells,  about  the  size  of  lymphocytes,  enclosed  in  a 
fine  fibrillar  moshwork  of  connective  tissue,  the  appearances 
much  resembling  those  seen  in  ordinary  lymphoid  tissue.  They 
are  merely  a  variety  of  small,  round-celled  sarcoma,  originating 
as  a  rule  in  lymphatic  tissue.     They  are  highly  maUgnant. 


no  OLTOMA. 

Glioma  and  glio-sarcoma. — A  glioma  is  a  tumour  composed  ol 
luniroglia.  and  is  iu  many  respects  an  innocent  growth.  Not 
infrequently,  however,  the  neuroglia  tissue  is  mixed  with  much 
round-cell  growth,  and  forms  a  glio-sarcoma,  a  tumour  which  is 
softer,  less  definitely  encapsuled,  and  more  vascular  than  a  simple 
glioma.  Both  these  varieties  occur  almost  exclusively  in  con- 
nection with  the  nervous  system. 

Haemorrhagic  sarcoma. — This  is  a  term  applied  to  certain  forms 
of  round-  or  spindle-celled  growths  which  evince  a  great  tendency 
to  blood  extravasations.     The  haemorrhage,  which  is  due  to  the 


Fig.  ;}1. 


Vu:.  :}2. 


Lj'inpho-sarcoma from  tlic 

Axilla. 

(Crouch:  ^  inch.) 


(Jlioma  from  the  Cerebellum. 
(Crouch  :   ^  inch.) 


extreme  tenuity  of  the  vessels,  breaks  up  the  cell  masses,  and 
forms  blood-cysts  of  various  sizes  surrounded  by  a  thin  layer  of 
the  original  tumour.  Many  of  these  haemorrhagic  sarcomata  are 
liable  to  be  mistaken  for  simple  cysts,  the  amount  of  new  growth 
surrounding  the  blood  being  frequently  -very  slight.  The  pig- 
mentation resulting  from  the  disintegration  of  the  red  cells  is 
liable  to  be  mistaken  for  that  of  melanotic  growth. 

Alveolar  sarcoma. — In  some  cases  sarcomas  show  a  definitely 
alveolar  structure,  the  cells  being  arranged  in  groups  in  the 
meshes  of  a  fibrous  stroma.  Such  growths  may  very  closely 
simulate  carcinoma,  but  they  often  arise  in  situations  where  no 
epithelium  exists — c.r/.,  periosteum.  It  is  hold  by  many  that 
they  are  of  endothelial  origin. 
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Secondary  changes  in  the  sarcomata. — The  most  common  form 
of  degeneration  is  that  known  as  "  mucoid."  It  usually  com- 
mences in  the  most  central  portions  of  a  tumour  by  the  distension 
of  the  cells  with  a  clear  gelatinous  fluid.  Gradually  the  whole 
of  the  cell  protoplasm  is  liquefied,  and  the  mucous  fluid  is  dis- 
charged. In  this  way  cysts  are  developed  in  the  midst  of  the 
new  growth,  and  in  some  cases  the  matrix  also  seems  to  undergo 
a  similar  change.  More  rarely,  sarcomata  undergo  fatty  and 
calcareous  degeneration. 

Mixed  Tumours  of  Connective-tissue  Type. 

Between  the  sarcomata  on  the  one  hand,  and  the  innocent 
connective-tissue  tumours  on  the  other,  stand  certain  growths 
consisting  in  part  of  cells  and  in  part  of  more  fully  developed 
tissue.  The  pure  sarcomata  are  characterised  by  the  unspecialised 
nature  of  their  cells  ;  the  innocent  connective- tissue  tumours  by 
the  perfect  development  of  their  constituent  structures.  In  the 
intermediate  class  are  found  growths  which,  whilst  they  consist 
in  part  of  fully  developed  tissues,  yet  comprise  many  more  cells 
than  are  found  in  the  corresponding  normal  tissues  of  the  adult 
body.  These  growths  are  therefore  included  under  the  sarco- 
mata, and  a  prefix  is  used  to  indicate  the  tissue  with  which  the 
sarcomatous  elements  are  mingled.  Thus  a  "  fibro-sarcoma  "  or 
"  fibrifying  sarcoma  "  is  a  connective-tissue  gro^vth  composed  of 
a  mixture  of  fibrous  tissue  and  sarcoma  ;  a  "  chondro-sarcoma  " 
or  "  chondrifying  sarcoma,"  a  tumour  of  cartilage  and  sarcoma, 
&c.  ;  and  between  such  growths  and  sarcomata  on  the  one  hand, 
and  innocent  fibromas  and  chondromas  on  the  other,  no  definite 
line  can  be  drawn. 

A  fibro-sarcoma  is  composed  of  spindle  cells  and  fibrous  tissue, 
and  all  grades  of  development  between  cells  and  fibres  can  often 
be  seen  in  the  same  specimen.  These  growths  were  formerly 
described  as  "  recurrent  fibroids." 

A  myxo-sarcoma  consists  of  a  matrix,  such  as  has  been  already 
described  under  the  myxomata,  in  which  are  scattered  roimd  cells. 
Most  myxo-sarcomata  are  sarcomata  or  fibro-sarcomata  in  which 
mucoid  degeneration  has  occurred. 

An  osteo-sarcoma  is  a  form  of  sarcoma  occurring  in  bone,  in 
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which  a  louiul-  or  spindle-celled  sarcomatous  growth  is  developec 
\vith  and  in  an  osseous  matrix ;  the  matrix  of  the  sarcoms 
becomes,  in  fact,  converted  into  bone.  Commonly  the  sarcoms 
tissue  is  seen  lying  in  the  meshes  of  a  cancellous  framework  o 
bony  trabeculae.  At  other  times  the  framework,  though  calcified 
does  not  present  the  structure  of  true  bone  ;  such  growths  aK 
often  called  "  osteoid  "  sarcomata. 

A  chondro-sarcoma  is  composed  of  a  mixture  of  cartilage  anc 
sarcomatous  tissue  combined  in  varying  proportions.  Or  i 
may  consist  wholly  of  imperfectly  formed  cartilage,  with  large 
numerous  and  irregular  cells.  Unless  care  be  exercised,  sucl 
growths  may  be  mistaken  for  innocent  tumours. 

Naked-eye  appearances  of  sarcomata. — Sarcomata  differ  mucl 
from  one  another  in  appearance.  The  most  noticeable  featur 
of  their  freshly  cut  surface  is  its  homogeneous,  structureles 
appearance,  and  the  complete  absence  of  fibrillation  or  striation 
in  this  the  sarcomata  difEer  from  almost  all  other  growths.  Thos' 
tumours  which  are  purely  cellular  are  soft,  brain-like,  and  pulpy 
of  a  dirty- white  colour,  and  very  friable.  Some  sarcomata 
especially  those  which  are  undergoing  mucoid  degeneration 
present  a  gelatinous  or  semi-translucent  appearance,  whilst  other 
are  mottled  by  blood  extravasations.  In  proportion  as  thi 
sarcomatous  tissue  is  mingled  Avith  fibrous,  cartilaginous,  o 
other  structures,  so  the  appearance  on  section  of  course  differs 
Some  sarcomata  present  a  fairly  definite  capsule,  but  the  mor( 
cellular  forms  infiltrate  in  the  manner  common  to  all  malignan 
growths.  The  myeloid  sarcomata  of  bone  are  specially  charac 
terised  by  their  reddish-brown  or  maroon  colour,  and  thei: 
tendency  to  form  blood-cysts. 

Clinical  characters  of  the  sarcomata. — The  clinical  course  rm 
by  the  sarcomata  differs  not  only  vnih  their  microscopical  struc 
ture,  but  still  more  with  the  locality  and  tissue  in  which  the] 
develop.  The  present  paragraphs,  therefore,  deal  only  vei} 
briefly  with  this  subject,  and  for  further  information  referenc( 
must  be  made  to  the  chapters  on  the  tumours  of  the  differem 
organs  and  tissues. 

Sarcomata  occur  in  the  young  and  middle-aged  as  much  as  ii 
the  old,  and  occasionally  follow  injuries,  such  as  contusions 
The  more  malignant  the  tumour,  the  more  rapidly  it  grows  anc 
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tends  to  disseminate.  Round-celled  growths  are  the  most  malig- 
nant of  all,  and  may  become  widely  diiiused  and  destroy  liie 
within  six  or  eight  months  of  their  commencement.  The  myeloid 
tumours  are  the  least  mahgnant  of  the  pure  sarcomata,  and 
frequently  do  not  recur  after  removal.  Many  of  the  fibro-sarco- 
mata  of  the  skin  and  subcutaneous  tissue  also  show  but  little 
mahgnancy,  merely  tending  to  recur  locally  if  removed,  and  not 
affecting  distant  organs. 

The  majority  of  sarcomata  do  not  affect  the  neighbouring 
lymphatic  glands,  though  whether  they  do  so  depends  rather  on 
their  position  than  on  their  microscopical  structure — e.g.,  a  round- 
celled  sarcoma  of  the  testis  almost  invariably  causes  secondary 
growths  in  the  lumbar  glands,  whilst  a  tumour  of  the  breast  of  a 
precisely  similar  structure  may  not  cause  glandular  infection. 

If  the  skin  over  them  becomes  implicated,  sarcomata  fungate, 
and  form  soft,  bleeding  masses,  which  discharge  a  mixture  of 
blood  and  pus. 

In  some  cases  the  structure  of  a  sarcoma  varies  with  its  recur- 
rence, and  the  recurrent  growths  may  present  a  different  micro- 
scopical appearance  from  that  of  the  tumour  which  was  first 
removed.  Thus,  the  primary  tumour  may  be  a  fibro-sarcoma 
^\ith  spindle  cells,  and  the  growth  which  recurs  at  the  site  of 
operation  may  be  entirely  celliilar,  without  any  fibrous  stroma, 
and  consequently  of  a  more  malignant  character.  On  the  other 
hand,  though  far  more  rarely,  the  recurrent  growth  may  be  less 
cellular,  and  therefore  more  innocent  than  the  primary  tumom', 
and,  as  might  be  expected,  the  chnical  course  differs  with  the 
structure.  Thus,  the  recurrent  growth  may  grow  more  rapidly 
than  the  primary  one,  and,  if  again  removed,  may  recur  after  a 
shorter  interval ;  or  the  reverse  may  occur,  and  the  second 
tumour  may  grow  more  slowly,  and,  after  another  removal,  may 
not  return  until  after  a  longer  interval  than  that  between  the 
first  operation  and  the  first  recurrence. 


CHAPTER  XIX. 

INNOCENT  EPITHELIAL  TUMOURS. 

Like  the  connective-tissue  growths,  the  epithehal  tumours  may 
be  conveniently  divided  into  innocent  and  mahgnant,  and  as  in 
the  connective- tissue  growths  the  innocent  tumours  are  formed 
on  the  type  of  some  one  of  the  normal  tissues  of  the  adult  body, 
so  in  the  innocent  epithelial  tumours  the  adenomata  and  papillo- 
mata  are  reproductions  of  the  normal  glandular  and  papillary 
structures  found  in  different  parts.  The  carcinomata,  or  malig- 
nant epithehal  growths,  on  the  other  hand,  are  formed  of  atypical 
structures  which  have  no  exact  counterparts  in  any  of  the 
normal  tissues  of  the  adult  body,  and  thus  are  strictly  comparable 
to  the  mahgnant  connective-tissue  tumours — the  sarcomata. 
All  tumours  of  the  epithelial  group  consist  of  at  least  two  tissues — 
the  essential  epithelial  elements  and  a  supporting  framework  of 
coimective  tissue,  in  which  run  the  blood-vessels  supplying  the 
growth. 

Papillomata. 

The  papillomata  are  tumours  formed  on  the  type  of  the  papilla? 
which  are  normally  developed  in  the  skin  and  mucous  membranes. 

They  consist  of  a  stroma  composed  of  fibrous  tissue,  which  is 

in  some  cases  richly  cellular,  in  others  dense  and  fibrous.     In  this 

stroma  are  contained  both  blood- vessels  and  lymphatics,  the 

whole  growth  being  frequently  very  vascular.     The  surface  is 

covered  by  epithelium,  which  varies  in  its  nature  according  to  the 

locaUty  of  the  growth.     In  papillomata  on  the  skin  the  epithehal 

cells  are  squamous,  and  are  arranged  in  several  layers  ;  in  growths 

from  the  mucous  surface  of  the  bladder  the  cells  are  of  transitional 

type  ;  whilst  in  those  of  the  intestine  the  cells  are  columnar  and 

not  arranged  in  so  many  layers. 
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The  fibrous  stroma  extends  papillary  processes  towards  the 
free  surface,  which  in  the  "  simple  "'  papillomata  are  single  and 
undivided,  but  in  the  "  compound  "  papillomata  are  branched, 
giving  off  processes,  which  in  their  turn  again  bifurcate.  The 
surface  of  a  papilloma  is  generally  irregular  and  villous,  but  is 
occasionally  smooth,  presenting  no  signs  of  subdivision  of  the 
stroma  into  papillae. 

The  warts  met  wdth  on  the  skin  are  of  many  varieties.  Not 
only  are  they  of  simple  or  compound  type,  but  they  vary  in  the 
amount  and  structure  of  the  underlying  stroma.  In  almost 
everv  wart,  groups  of  large  cells  may  be  seen  here  and  there  in 

Fig.  33. 


Papilloma  from  the  Anns.     (Crouch  :    1  inch.) 

the  stroma  which  from  their  form  and  arrangement  are  regarded 
as  of  endotheUal  nature.  In  the  hard  and  horny  warts  these  are 
scanty,  but  in  the  soft  and  fleshy  ones  (verruca  carnea)  they  are 
abundant,  and  may  form  the  main  mass  of  the  growth,  which 
thus  comes  to  resemble  a  sort  of  sarcoma  tissue  covered  by 
thickened  epithehum.  Ziegler  classes  these  warts  as  "  lymphan- 
gioma hypertrophicum,"  and  there  is  no  doubt  that,  though  in 
most  cases  they  are  absolutely  innocent,  it  is  from  their  tissue 
that  melanotic  sarcomata  arise.  Many  cutaneous  warts  show  an 
excess  of  pigment- bearing  cells,  and  these  may  render  the  mass 
brown  or  black,  such  growths  being  known  as  "  moles." 

Secondary  changes  are  common  in  papillomata,  for  their  ex- 
posure on  free  surfaces  renders  them  peculiarly  liable  to  injury, 
and  thus  ulceration  and  haemorrhage  are  of  frequent  occurrence. 
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Clinically,  the  papilloinata  are  entirely  innocent,  and  must  bo 
clearly  separated  from  malignant  tumours,  such  as  epitheliouiata, 
whose  surfaces  are  also  often  covered  by  papilla,  but  which  differ 
structurally  in  the  most  essential  details  from  simple  papillary 
growths. 

Papillomata  are  met  with  on  the  skin  as  warts  and  corns,  and 
on  the  mucous  membranes  of  the  nares,  tongue,  bladder,  larynx, 
and  intestines. 

In  syphihs  also,  and  in  cases  of  gonorrhoea,  mucous  tubercles 
or  condylomata,  whose  structure  is  essentially  papillomatous,  are 
of  common  occurrence. 

In  many  cystic  tumours,  intracystic  growths,  of  papillomatous 
structure,  grow  into  and  may  fill  the  cystic  spaces.  Such  cysts 
are  said  to  be  papillomatous  or  papilUferous. 

Adenomata. 

The  adenomata  or  glandular  tumours  are  growths  composed  of 
gland  tissue  more  or  less  perfectly  developed,  a)ul  are  formed  on 

Fig.  34. 


Tubular  Adenoma  of  the  Rectum.     (Crouch:    },  inch.) 


the  pattern  of  the  normal  gland  tissue  foimd  in  the  different  parts 
of  the  body  from  which  they  spring. 

Putting  aside  the  lymphadenomata,  which  are  described  else- 
where, and  the  glandular  hypertrophies,  which  are  not  to  be 
included  amongst  the  true  tumours,  the  adenomata  may  be  said 
to  consist  of  acini  and  ducts  when  developing  in  a  racemose 
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glaud,  or  of  tubes  when  growing  from  the  tubular  glands.  They 
differ  from  the  malignant  epithelial  growths  or  the  "  atypical 
epithelial  tumours  "  in  that,  whilst  the  latter  are  not  formed 
after  the  type  of  the  normal  epithelial  tissue  from  which  they 
spring,  the  true  adenomata  are  exact  or  close  imitations  of 
glandular  structure,  the  tubes  and  acini  forming  them  having  a 
definite  lumen,  and  their  epithelium  being  sharply  defined  from 
the  surrounding  tissue.  The  malignant  epithelial  growths, 
again,  are  not  encapsuled,  but  infiltrate  the  tissues  amongst 
which  they  grow,  whilst  the  adenomata  do  not  infiltrate,  and  are 
generally  encapsuled.  Although  composed  of  gland  tissue,  the 
latter  in  the  adenomata  is  frequently  not  physiologically  active, 
and  its  secretion,  if  formed,  is  not  discharged  into  the  ducts  of 
the  gland  in  which  it  grows.  In  consequence  of  this  the  tubes 
and  acini  are  extremely  hable  to  become  distended  and  to  form 
cysts. 

The  adenomata  of  the  different  glands  are  described  in  subse- 
quent chapters. 


li 


CHAPTER  XX. 

MALIGNANT  EPITHELIAL  TUMOURS,  OR 
CARCINOMATA. 

TiiK  carcinomata  are  tumours  growing  from,  and  composed  of, 
epithelial  cells,  which  are  generally  contained  in  spaces  or  alveoli 
whose  walls  are  formed  of  fibrous  tissue.  Within  the  alveoli 
the  cells  are  not  separated  from  one  another  by  any  stroma  or 
matrix,  and,  whilst  varying  in  shape  and  size,  tend  to  resemble 
in  their  general  characters  the  epithehal  cells  of  the  part  from 
which  they  spring ;  they  are  sometimes  multinucleated.  The 
matrix  is  vascular,  and  the  blood-vessels  run  in  the  alveolar  walls, 
though  they  do  not  penetrate  into  the  alveoli  or  run  amongst  the 
cells,  as  do  the  vessels  of  the  sarcomata.  Lymphatics  are  well 
developed  and  accompany  the  vessels. 

The  following  are  the  chief  groups  of  the  carcinomata  : — 

1.  Epithelioma,  or  squamous-celled  carcinoma. 

2.  Rodent  ulcer. 

3.  Spheroidal-celled  carcinoma — 

(a)  "Scirrhous. 
(6)  Encephaloid. 
(c)  Colloid. 

4.  Cylindrical-celled  carcinoma  ,*  adenoid  cancer ;  adeno- 
carcinoma.    It  is  often  colloid. 

Epithelioma.* 

An  epithelioma  consists  of  a  new  growth  of  squamous  epithe- 
lial cells,  which  not  only  grow,  as  in  the  papillomata,  towards 

*  It  must  be  ipiiipm bored  tliat  while  the  tonn  o])ithelioma  is  in  common  use 
in  tliis  countiy  to  denote  a  malignant  squamous-celled  growth,  it  is  employed 
on  the  Continent,  and  especially  in  Franco,  in  a  OJUpJi  'vvider  SPHSP  fov  B'Hy 

iorm  of  opitholial  tumour,  innoceot  or  ma}igoa.nt. 
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the  free  surface,  but  also  infiltrate  and  destroy  the  subjacent 
tissues.  Microscopically,  these  tumours  are  found  to  originate  in 
growths  of  solid  columns  of  cells  from  the  rete  mucosum  of  the 
inter-papillary  processes  which  are  common  to  all  cutaneous  and 
some  mucous  surfaces.  As  these  ingrowths  extend  into  the 
subjacent  tissues  they  throw  out  lateral  branches,  which,  uniting 
with  similar  offshoots  from  other  colunms,  form  an  irregular 
epithehal  network.     At  the  same  time  that  this  ingrowth  occurs 

Fig.  35. 


Epithelioma  of  the  hp.  The  epitheKum  has  grown  into 
the  subjacent  tissues,  and  has  caused  a  considerable  exudation 
of  cells  in  its  neighbourhood.     (Zeiss,  A.) 


an  outgrowth  also  takes  place,  and  a  warty  excrescence  of  epithe- 
lium develops,  the  superficial  cells  of  which  soon  break  away,  and 
thus  expose  the  deeper  parts  of  the  growth.  In  this  way  a 
malignant  ulcer  is  developed,  whose  base  and  edges  are  alike 
formed  by  the  tumour.  This  disintegration  of  the  superficial 
cells  may  continue  with  a  rapidity  equal  to  that  of  their  develop- 
ment, and  thus,  whilst  the  new  growth  constantly  extends 
amongst  and  destroys  the  subjacent  structures,  the  ulceration 
generally  prevents  the  tumour  from  attaining  a  considerable 
size.  Around  the  ingrowing  columns  there  is  usually  evidence 
of  irritation  of  the  tissues  into  which  the  epithelioma  is  making 
its  way,  for  the  cells  of  the  new  growth  behave  as  foreign  bodies 


180  EPrTHELIOMA. 

in  ii'spect  to  the  otluM-  tissues,  and  the  growing  edge  of  each 
column  is  thus  surrounded  by  much  small-cell  infiltration,  in 
which  giant-cells  are  sometimes  seen. 

The  epithehal  cells  of  which  the  growth  is  composed  are  usually 
large,  very  irregular  in  shape,  often  possessing  processes,  and 
occasionally  multiimcleated.  Embedded  in  the  epithelial 
columns  are  cell-nests,  which  vary  much  in  number  and  size  in 

Fig.  30. 


Cell-nests  from  an  Epithelioma,  showing  the  concentric 
arrangement  and  semi-lunar  shape  of  the  external  layers  of 
cells.     (Crouch  :   J  inch.) 


different  specimens.  They  are  composed  of  central  cells  of  a 
rounded  shape,  which  in  some  specimens  are  much  broken  down 
and  degenerated.  Around  these  are  small  crescent-shaped  cells 
with  their  concavities  inwards,  and  outside  these  again  are  layers 
on  layers  of  cells,  similar  in  shape,  but  of  larger  size.  The  nests 
are  formed  by  the  very  rapid  prohferation  of  cells  at  various  foci 
in  the  tumour.  The  cells  first  formed  at  any  focus  are  pushed 
towards  the  periphery  by  the  constant  and  rapid  growth  of  the 
centre,  and  become  flattened  or  crescentic  through  the  resistance 
offered  by  the  svirrounding  tissues.    The  phief  significance  of  a 
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nest  is  that  it  indicates  rapid  focal  cell-growth,  and,  therefore, 
when  occurring  in  the  deeper  parts  of  the  skin,  or  in  the  subcu- 
taneous tissues,  is  very  suggestive  of  epithehoma,  for  no  such 
formations  exist  under  normal  circumstances  in  these  situations. 
They  are  not,  however,  diagnostic  of  epithelioma,  for  they  may 
occur  in  inflamed  skin  or  in  papillomata,  and  in  very  rapidly 
growing  squamous-celled  cancers  they  may  be  feebly  developed. 

Locality. — The  most  common  situations  for  epithehomata  are 
the  junctions  of  mucous  and  cutaneous  surfaces.  They  occur  on 
the  hps  (usually  the  lower  lip)  and  other  parts  of  the  face,  the 
tongue,  the  larynx,  the  oesophagus,  and  the  anus  ;  on  the  penis, 
the  scrotum,  the  vulva,  the  os  uteri ;  more  rarely  on  the  skin  of 
the  extremities  or  trmik,  especially  in  the  site  of  old  scars,  ulcers, 
or  sinuses,  and  in  the  bladder. 

Clinical  characters. — Epithehoma  is  essentially  a  disease  of 
late  hfe,  and  is  seldom  seen  before  the  age  of  forty.  It  com- 
mences as  a  warty  or  papillated  growth,  w^hich  increases  rapidly 
and  infiltrates  the  tissues  amongst  which  it  develops.  The 
tumour  ulcerates  early,  the  ulcer  having  a  foul,  sloughy  base  and 
raised  indurated  edges  formed  of  that  part  of  the  epithehoma 
which  has  not  yet  become  involved  in  the  ulcerative  process. 
The  destruction  of  tissue  is  at  times  very  great,  and  is  accom- 
panied by  much  pain.  The  neighbouring  lymphatic  glands  are 
early  affected,  and  in  them  the  epithehoma  runs  a  course  precisely 
similar  to  that  of  the  primary  tumour.  The  masses  of  growth  in 
the  glands  commonly  attain  a  much  greater  size  than  does  the 
original  tumour,  and  not  infrequently  suppurate.  Secondary 
growths  in  the  viscera  are  not  common,  although  they  do  occur, 
and  death  generally  results  from  direct  extension  to  important 
structures,  and  from  exhaustion  caused  by  pain  and  by  discharge 
of  blood  and  pus. 

Cystic  epithelioma  is  a  rare  variety  of  the  disease  which  occurs 
in  the  neck.  These  growths  almost  certainly  originate  from 
the  epithelium  of  one  of  the  branchial  clefts,  and  are  charac- 
terised by  their  deeply  seated  situation  and  by  the  presence  of 
large  collections  of  blood-stained  serum  in  their  interior.  They 
simulate  abscesses  and  run  a  rapid  course. 
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Rodent  ulcor  is  a  chronic  form  ot  carciiionia  ol  tlie  skin,  arising 
in  the  dermis  ratlier  than  from  the  surface  epitlieUum.  The 
exact  site  of  its  origin  is  still  not  definitely  settled,  but  it  is 
commonly  believed  to  spring  from  the  sebaceous  glands,  althougli 
some  pathologists  refer  its  devc4opment  to  the  hair  follicles. 
There  is  no  proof  that  it  originates  in  the  sweat  glands.  It 
thus  differs  in  its  origin,  as  well  as  in  its  clinical  course,  fiom 

Fi(!.  :}7. 


Rodent  Ulcer  from  the  Face.  The  surface  epithelium  has 
not  proliferated,  but,  beneath  it,  the  derma  and  subcutaneous 
tissue  are  infiltrated  with  an  irregular  growth  of  small  round 
and  oval  cells.     (Crouch  :  J  inch.) 


an  epithelioma,  which  is  essentially  an  ingrowth  of  the  epidermis 
into  the  dermis. 

The  cell-growth  invades  the  tissues  in  the  form  of  large  flask- 
shaped  or  irregular  ingrowths,  frequently  separated  from  each 
other  by  several  normal  papillae  and  interpapillary  processes. 
The  cells  themselves  are  small  and  round  or  spindle-shaped, 
being  usually  not  more  than  one- third  as  large  as  those  forming 
the  epithehomata,  and  unhke  the  latter,  they  do  not  become 
horny  or  show  any  disposition  to  keratinoid  changes.  They 
show  a  great  tendency  to  become  vacuolated,  and  thus  form 
spaces  in  the  centre  of  the  ingrowing  mass.  In  most  specimens 
there  are  no  cell-nests,  and  these,  when  present,  are  very  small, 
ill-developed,  and  sparsely  scattered.     The  epidermis  is  infiltrated 
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from  below,  and  being  destroyed  after  a  time,  allows  of  the 
protrusion  of  the  cell-growth,  an  event  which  is  followed  by 
ulceration  or  disintegration,  as  in  the  case  of  epithehoma. 

Locality. — Rodent  ulcer  is  almost  limited  to  the  face,  and  is 
most  common  on  the  side  of  the  nose,  at  the  inner  angle  of  the 
orbit,  on  the  forehead,  and  the  prominence  of  the  malar  bone.  Tt 
is  rare  on  the  lips  and  chin.  It  never  occurs  on  the  extremities, 
but  occasionally  grows  on  the  neck  and  trunk. 

Clinical  characters. — Rodent  ulcer  is  seldom  seen  before  the 
age  of  thirty-five  or  forty,  but  may  develop  as  early  as  the  period 

Fig.  38. 


Rodent  Ulcer  with  sharp-cut  edges  and  very  little  newjgrowth. 

of  puberty.  It  commences  as  a  small  pimple  covered  by  smooth 
thinned  epidermis,  which  is  never  papillated  hke  a  wart,  and  the 
centre  of  which,  in  time,  ulcerates  ;  the  growth  of  the  pimple  and 
the  spread  of  the  ulceration  progress  with  about  equal  rapidity, 
so  that  at  no  time  is  there  any  large  amount  of  new  growth. 
Frequently  the  ulceration  heals  in  one  place  whilst  it  extends  in 
another  ;  but  the  scar  which  forms  is  not  stable,  and  soon  again 
breaks  down. 

The  growth  of  these  tumours  is  essentially  slow,  though  the 
rate  of  growth  differs  somewhat  in  different  cases.  An  ulcer  as 
lai'ge  as  a  sixpence  is  often  found  to  bo  a  year  oi'  moi'o  old. 
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WluMi  fully  devcl(ip(Ml.  a  rodtMit  ulcer  is  a  flattened  growth  of  an 
irregular  shape,  with  a  grey,  siiKidth,  and  gla/cd  base,  devoid  ol 
healthy  granulati()U.s.  aiul  disehargiug  thiu  watery  pus.  In  parts 
a  little  ill-fonued  scar  tissue  may  be  seen,  and  the  surface  is  often 
covered  by  a  scab.  The  edges  are  sometimes  sharply  cut  and  not 
raised,  but  more  freqiuMitly  are  both  raised  and  indurated.  They 
are  never  papillated  or  warty  like  the  edges  of  many  epithelio- 
mata.  but,  even  when  considerably  raised,  present  a  smooth,  rolled 
appearance,  the  epitliolium  covering  them  being  thinned  and 

Fi<!,  .3!). 


Rodent  Ulror  with  raised,  rounded  edges,  and  a  considerable 
amount  of  new  growth. 

bluish.  The  lymphatic  glands  are  never  affected  by  secondary 
tumours,  and  the  viscera  remain  throughout  free  from  dissemi- 
nated growths.  Although  large  portions  of  the  face  are  com- 
monly destroyed,  rodent  ulcer  is  so  slow  in  its  progress  that  the 
patient  often  dies  from  old  age  or  intercurrent  disease  before  the 
tumour  reaches  a  vital  part,  such  as  the  brain.  In  some  cases 
the  whole  of  the  lips,  nose,  eyes,  and  mouth  are  destroyed  before 
death  occurs. 

Spheroidal-celled  Carcinoma. 

The  spheroidal-celled  carcinomata  are  commonly  subdivided, 
according  to  the  relative  abundance  and  density  of  the  fibrous 
stroma,  into  "  scirrhous  "  and  "  encephaloid."     No  definite  line. 
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however,    separates    these    groups.     Those    in    which    mucoid 
degeneratiou  has  taken  place  are  known  as  "  colloid." 

Scirrhous  carcinoma. — To  the  naked  eye  a  scirrhous  carcinoma 
appears  as  a  white,  fibrous  mass,  very  firm  and  dense,  cutting 
with  a  pecuhar  grating  or  creaking  sensation,  concave  on  section, 
and  ^vith  an  irregular  margin.  The  tumour  is  not  encapsuled. 
and  at  its  edge  may  be  seen  small  masses  of  fat,  or  other  normal 
tissues  which  are  being  infiltrated  by  the  growth,  and  which  have, 
as  it  were,  been  entangled  by  it,  preparatory  to  being  absorbed. 
The  soft  parts  round  the  cancerous  gro\Ai:h  are  puckered  and 

Fig.  40. 


Scirrhous  Carcinoma  of  the  Breast.     (Crouch  :  \  inch.) 

drawn  towards  the  tumour  by  the  contraction  of  the  branching 
processes  which  extend  from  the  margins  of  the  latter. 

Examined  microscopically,  a  scirrhous  carcinoma  is  found  to 
consist  of  spheroidal  epithelial  cells  lying  in  a  stroma  composed 
of  interlacing  bands  of  fibres,  and  containing  a  varying  propor- 
tion of  connective-tissue  cells.  The  alveoli  or  spaces  enclosed  by 
these  bands  are  very  irregular  in  shape  and  size,  and  are  smaller 
in  the  more  central  parts  of  the  growth  than  at  its  periphery.  The 
epithehal  cells,  though  generally  spheroidal,  vary  a  good  deal  in 
shape  and  size,  being  larger  and  more  fully  developed  where  the 
alveoli  are  large,  whilst  in  the  most  central  parts  of  the  growth 
they  may  often  be  seen  to  contain  fatty  granules.  Some  of  the 
alveoli  contain  as  many  as  thirty  or  forty  cells  or  more,  although 
in  other  portions  of  the  growth  the  latter  he  in  groups  of  but  two 
or  throe,  or  in  single  file  amidst  the  bmullos  of  rouTioctive  tissue. 
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Secondary  changes  in  scirrhous  carcinomata  are  of  common 
occurrcMR'c.  Joi',  in  luldition  t<»  nlccratiiig  wluii  thoy  reach  a 
surface,  they  are  liable  to  undergo  fatty  degeneration  in  their 
more  central  parts  or  to  become  the  seat  of  blood  extravasations 
and  cysts.  Very  rarely  suppuration  occurs,  and  pus  is  formed  in 
the  substance  of  the  tumour. 

Locality. — By  far  the  most  common  seat  of  scirrhous  carcinoma 
is  the  female  breast,  but  this  variety  of  cancer  is  also  found  in 
the  uterus,  a'sopliagus.  stomach,  prostate  and  skin. 

Clinical  characters. — Scirrhous  cancer  is  most  common  in 
women  after  the  age  of  forty.  It  commences  as  a  firm  knotty 
lump  which  is  at  first  painless,  and  may  thus  attain  a  considerable 
size  before  attracting  attention.  When  fully  developed  the  sur- 
face of  the  tumour  is  irregular,  nodular,  and  very  hard,  some- 
times feeling  like  a  mass  of  cartilage.  Though  at  first  movable, 
the  growth  soon  contracts  adhesions,  and  causes  puckering  and 
retraction  of  the  skin  and  adjacent  parts.  The  rapidity  of 
growth  varies  much  in  different  locahties,  and  in  the  same 
locality  in  different  patients.  After  a  variable  time  the  skin  or 
mucous  membrane  covering  the  tumour  becomes  involved,  and 
a  sloughing  mass  protrudes,  from  which  both  pus  and  blood  are 
discharged.  Occasionally  the  skin,  instead  of  breaking  down, 
becomes  densely  infiltrated  by  the  growth,  forming  over  the 
affected  region  a  firm  shield  of  the  consistence  of  cartilage,  and 
perhaps  half  an  inch  or  more  in  thickness.  This  form  is  known 
as  "  scirrhus  en  cuirasse."  The  lymphatic  glands  in  the  neigh- 
bourhood are  early  affected  by  secondary  deposits,  and,  as  time 
goes  on,  the  thoracic  and  abdominal  viscera,  and  more  rarely  the 
bones,  become  the  seats  of  disseminated  growths. 

Encephaloid  or  medullary  carcinoma. — This  variety  of  the 
spheroidal-celled  cancers  is  of  much  more  rare  occurrence  than 
the  scirrhous  growths.  To  the  naked  eye  an  encephaloid  car- 
cinoma presents  a  soft,  greyish  or  dirty-white,  brain-Hke  mass, 
mottled  in  places  by  haemorrhages,  frequently  containing  cysts, 
and  readily  reduced  to  a  pulp  by  shght  pressure.  It  is  nowhere 
encapsuled. 

Microscopically  examined,  an  encephaloid  carcinoma  consists 
of  a  scanty  fibrous  stroma  enclosing  alveoli  in  which  are  con- 
tained spheroidal  epithelial  cells.     The  alveoli  are  larger  and 
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more  regular  in  size  than  in  scirrhous  cancer,  and  their  walls  are 
much  more  delicate,  being  composed  of  finely  fibrillated  connec- 
tive tissue  instead  of  the  dense  fibrous  stroma  of  the  scirrhous 
tumours.  The  epithelial  cells  contained  in  the  alveoh  constitute 
by  far  the  greater  portion  of  the  growth.  They  are  large  and 
round,  with  definite  nuclei,  and  well -developed  cell-bodies  ;  they 
often  contain  much  granular  matter  and  many  nucleoh. 

Locality. — The  female  breast,  testis,  stomach,  bladder,  and 
superior  maxilla  are  the  parts  of  the  body  in  which  this  form  of 
tumour  is  most  commonly  fomid. 

Clinical  characters. — ^IVIedullary  cancers  are  soft,  elastic,  or 
semi-fluctuating  sweUings  of  extremely  rapid  growth,   quickly 

Fig.  41. 


P^ncephaloid  Carcinoma  of  the  Antrum.     (Crouch  :   ^  inch.) 


involving  the  skin,  readily  f ungating,  causing  early  imphcation 
of  the  glands,  and  disseminating  in  the  viscera  with  gi-eat  rapidity. 
In  many  cases  hfe  is  destroyed  within  a  year  of  the  first  appear- 
ance of  the  original  tumour.  As  many  of  the  round-celled 
sarcomata  were  formerly  included  under  the  medullary  cancers, 
these  latter  growths  are  generally  supposed  to  be  much  more 
common  than  is  really  the  case.  Their  occurrence  is  indeed  of 
considerable  rarity. 

Colloid  cancer. — Colloid  cancer  is  merely  a  variety  of  columnar, 
scirrhous  or  encephaloid  carcinoma  in  which  the  cells,  and  in 
many  cases  the  stroma,  midergo  mucoid  degeneration.  To^thc 
naked  eye  a  colloid  carcinoma  presents  an  irregular  network,^the 
spaces  of  which  are  filled  by  a  clear,  jelly-like,  or  slightly  ()|ialcscent 
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gelatinous  subtitancc.  'Ihv  lu'twork  is  most  open  and  tlit 
colloid  matter  most  abundant  in  the  central  or  oldest  portions 
of  the  tumour,  whilst  the  peripheiy  is  much  like  that  of  a  scirrhous 
growth  in  its  irregular,  infiltrating  edge,  and  nodulated  surface. 

Microscopically  examined,  a  section  shows  the  alveolation  oi 
the  matrix  and  the  masses  of  epithelial  cells  common  to  the  othei 
varieties  of  carcinoma.  Some  of  the  cells  are  of  the  same  size 
and  shape  as  those  of  the  glandular  tissue  from  which  the  growth 


Section  of  a  Carcinoma  of  the  Breast.  Many  of  the  cells 
arc  distended  with  colloid  matter,  and  in  the  lower  part  of  the 
section  is  an  irregular  cavity  caused  by  the  bursting  of  some 
such  cells.     (Crouch  :   -J  inch.) 


springs,  but  others  are  filled  in  varying  degrees  with  colloid 
matter  which  thrusts  the  nucleus  to  one  side  and  distends  the 
cell-body  until  it  bursts.  By  a  continuance  of  this  process  in  the 
other  cells,  they  are  gradually  destroyed,  and  their  place  taken  by 
the  colloid  substance  which  now  fills  the  alveolus.  The  remains 
of  the  walls  of  the  ruptured  cells  can  often  be  seen  after  their 
contents  have  been  discharged.  In  many  cases  the  fibrous  matrix 
also  undergoes  degenerative  change,  and  the  fibres  composing  it 
swell  up  with  colloid  matter,  whilst  their  outhnes  become  blurred 
and  indistinct.  As  the  walls  of  the  alveoli  are  thus  destroyed 
the  ca\dties  of  those  contiguous  to  one  another  become  continuous, 
and  thus  in  the  most  central  or  oldest  portions  of  the  tumour,  as 
already  stated,  the  network  is  more  open  than  at  the  edges. 
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Locality. — Colloid    carcinomata    are    most    common    in    the 

stomach,  but  are  fomid  also  in  the  breast  and  intestines,  and 

more  rarely  in  other  parts  of  the  body. 

In  their  clinical  characters  these  tumom^s  do  not  materially 

differ  from  the  scirrhous  cancers,  although  they  are  not  generally 

so  malignant,  growing  more  slowly  and  seldom  affecting  the 

viscera  ;  they  require  no  separate  description. 

The  cylindrical-celled  carcinomata  are  fully  described  in  the 

chapter  on  "  Tumours  of  the  Rectum."     They  occur  also  in  the 

stomach  and  small  intestine. 

Endotheliomata. 

The  recognition  of  endothelial  tumours  is  of  comparatively 
recent  date,  and  it  is  by  no  means  certain  which  of  the  many 
growths  to  which  an  endothelial  origin  has  been  ascribed  really 
deserve  the  title  endothelioma.  Many  tumours  of  alveolar 
structure — i.e.,  consisting  of  groups  of  parenchymatous  cells 
enclosed  in  the  meshes  of  a  fibrous  stroma — originate  primarily 
in  regions  where  there  is  no  "  epithelium  "  to  justify  their  clas- 
sification as  carcinomata — in  connection  with  the  serous  mem- 
branes, for  examples,  or  in  the  periosteum.  Such  cancer-like 
growths  are  presumably  of  endothehal  origin,  and  all  or  most  of 
the  tumours  hitherto  classed  as  alveolar  sarcomata  may,  perhaps, 
be  of  similar  nature.  Endothelium  is  found  lining  blood-vessels 
and  lymphatics,  including  the  serous  cavities,  the  minute  lymph 
spaces  of  the  tissues  generally,  and  the  perivascular  lymphatics. 
We  may  thus  conceive  of  tumours  arising  in  many  situations 
from  endothelium — of  haem-endotheliomata,  of  lymph-endothe- 
liomata,  and  of  perivascular  endotheliomata  or  "  perithelio- 
mata."  And  from  the  varied  character  of  such  endothelia  we 
may  be  prepared  to  find  the  tumours  originating  in  them  of 
equally  varied  microscopic  structure. 

Amongst  the  growths  which  have  been  claimed  as  endothe- 
liomata the  following  are  the  chief  : — (1)  Certain  carcinoma-like 
growths  originating  in  serous  cavities.  (2)  Tumours  of  peculiar 
structure  not  imcommon  in  the  meninges.  Occasionally  they  are 
diffuse  growths  spreading  over  the  surface  of  the  brain,  and 
clearly  originating  in  endotheUum.  More  often  they  are  solid 
circumscribed  tumours  springing  either  from,  the  dura  or  the 
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pia  mater,  and  compressing  rather  than  inliltrating  the  bruin. 
In  structure  they  suggest  sarcoma  rather  than  carcinoma,  being 
built  up  of  spindle  cells,  often  intermixed  with  fibrous  tissue, 
but  they  invariably  show  curious  concentric  whorls  of  cells,  with 
one  or  two  rounded  cells  in  the  centre,  recalling  in  a  measure  the 
cell-nests  of  an  epithelioma.  Sometimes,  and  more  often  in  the 
fibrous  dural  forms,  the  central  cells  of  these  whorls  are  calcified, 

Fic.  4:'.. 


Section  uf  a  Perithelioma  from  tlie  oesoijliagus.  The  characteristie 
sheathing  of  the  blood-vessels  with  sarcoma-like  cells  is  well  shown. 
Away  from  the  vessels  the   cells  are   more  sparsely  distributed. 

giving  a  gritty  texture  to  the  mass.  These  tumours  are  known 
by  the  name  of  psammoma,  and  they  are  found  in  the  pineal 
gland,  as  well  as  attached  to  the  meninges.  These  intracranial 
endotheliomata  conform  to  the  type  of  innocent  tumours,  yet  if 
they  attain  any  size,  they  tend  to  kill  by  compressing  the  brain. 
Occasionally  they  infiltrate  and  behave  in  malignant  fashion, 
(3)  The  tissue  of  fleshy  warts  of  the  skin  consists  largely  of  cells 
which  are  apparently  endothehal,  and  such  warts  may  often  be  as 
justly  classed  as  simple  endotheliomata   ps  of  papillomatous 
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nature.  Further,  the  melanotic  sarcomata  which  arise  from  them 
are  often  alveolar  in  structure,  and  may  be  of  endothelial  origin. 
There  are  other  anomalous  growths  of  the  skin  and  subcutaneous 
tissue  which  have  been  regarded  as  endotheliomata.  (4)  The 
common  mixed  parotid  and  mixed  palatine  tumours  are  usually 
composite  growths  containing  mucoid  tissue  and  cartilage,  but 
intermixed  with  these  are  groups  and  strings  of  cells  which 
have  been  regarded  now  as  glandular,  now  as  sarcomatous  in 
nature.  These  are  probably  the  most  essential  and  important 
constituents  of  the  tumour,  and  they  at  times  form  its  whole 
mass.  Most  pathologists  now  agree  with  Volkmami's  view  that 
they  are  endothelial,  and  that  mixed  parotid  tumours  should  be 
regarded  as  endotheliomata  or  myxo-chondro-endotheliomata. 
Some,  however,  are  strongly  opposed  to  this  view.  (5)  The 
tumour  known  as  "  cylindroma,"  in  which  hyaUne  or  mucoid 
degeneration  of  certain  cells  has  occurred,  leaving  rounded 
clear  spaces,  surrounded  by  a  meshwork  of  undegenerate  cells, 
has  been  regarded  as  an  endothelioma.  "  Plexiform  sarcoma  " 
is  also  of  this  nature,  but  some  tumours  presenting  such  charac- 
ters— e.g.,  the  multilocular  cystic  growths  of  the  jaw — are  more 
probably  of  epithelial  origin.  (6)  There  are  certain  uncommon 
tumours,  at  times  innocent  and  at  times  malignant,  in  which 
sarcoma-like  elements  are  grouped  around  capillary  blood-vessels. 
The  term  "  perithelioma  "  is  applied  to  these,  but  no  hard  and 
fast  line  can  be  drawai  between  them  and  the  angiosarcomata — 
i.e.,  sarcomata  in  which  blood-vessels  form  an  essential  element 
in  the  tumour,  and  exercise  an  evident  influence  in  the  grouping 
of  the  sarcoma  cells.  The  peritheHomata  are  usually  regarded 
as  endothelial  tumours,  arising  in  perivascular  lymphatics. 
"  GHoma  retinae,"  a  dangerous  intraocular  disease  of  early 
childhood,  has  strong  affinities  with  such  growths. 

The  somewhat  miscellaneous  group  of  tumours  just  men- 
tioned is  seen  to  be  ill- defined,  and  may  require  considerable 
revision  in  the  future.  Nevertheless,  the  endotheliomata  are 
already  established  as  a  recognised  form  of  growth.  They  are 
habitually  innocent,  or  at  most  but  locally  malignant  in  their 
clinical  course,  and  in  this  they  contrast  with  the  carcinomata. 
to  which  they  are,  perhaps,  most  nearly  allied,  fit  sotne  cases, 
howpvpr,  they  run  n  truly  nialiguant  course, 
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CYSTS. 

A  CYST  is  a  closed  sac  with  fluid  or  semi-fluid  contents.     The 
following  groups  are  generally  recognised  : — 

1.  Cysts  formed  by  distension  of  pre-existing  tubes  or  cavities. 

2.  Cysts  of  new  formation. 

3.  Cysts  of  congenital  origin. 

The  cysts  formed  by  distension  of  pre-existing  tubes  or  cavities 
are  the  most  common,  and  are  developed  in  different  ways.  Thus, 
nmcous  cysts  are  the  result  of  some  obstruction  to  the  ducts  of 
the  mucous  glands,  and  sebaceous  cysts  to  a  similar  retention  of 
the  products  of  the  sebaceous  glands,  whilst  cysts  in  the  breasts 
or  kidneys  result  from  the  retention  of  the  mammary  or  renal 
secretion.  In  other  cases,  again,  the  cysts  are  developed  by 
distension  of  a  cavity  which  normally  has  no  duct  or  outlet. 
Thus,  cysts  of  the  thyroid  gland,  enlarged  bursse,  vaginal  hydro- 
celes, &c.,  are  the  result  of  an  excessive  secretion  of  fluid  from 
the  epithelial  or  endothelial  cells  of  the  respective  parts. 

Sebaceous  cysts. — These  are  formed  by  blocking  of  the  duct 
of  a  sebaceous  gland,  most  often  by  dirt,  or  by  surrounding 
inflammation.  They  are  most  common  on  the  scalp,  face,  neck, 
and  shoulders,  and  are  seen  at  all  ages  after  childhood.  In  size 
they  vary  from  that  of  a  pea  to  that  of  a  hen's  egg.  They  are 
situated  in  the  substance  of  the  skin,  and  the  latter,  in  conse- 
quence, cannot  be  moved  freely  over  the  swelling,  whilst  on  the 
most  central  portion  of  the  tumour,  a  small  black  speck,  which  is 
the  obstructed  sebaceous  duct,  can  often  be  distinguished.  When 
large,  the  cyst  extends  into  the  subcutaneous  tissue. 

A  sebaceous  cyst  contains  sebaceous  matter,  the  wall  of  the 

cyst  being  formed  by  the  epithelial  cells  of  the  secreting  portion 
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of  the  gland,  arranged  in  numerous  layers,  and  placed  upon  a 
basement  membrane  of  fibrous  tissue. 

In  some  cases  sebaceous  cysts  become  inflamed  and  suppurate. 
and  thus  give  rise  to  abscesses  or  ulcers  which  are  generally  very 
slow  to  heal. 

Mucous  cysts  occur  in  connection  \\ith  the  glands  of  mucous 
membrane,  as  do  the  sebaceous  cysts  in  connection  with  the 
glands  of  the  skin.  They  are  formed  by  distension  of  the  mucous 
glands  "^'ith  secretion.  They  may  occur  on  any  mucous  surface, 
and  are  commonly  seen  on  the  hps,  the  tongue,  and  the  vulva. 

Cysts  of  new  formation  develop  in  different  ways.  Some 
result  from  blood  extravasations,  as  do  the  so-called  "  apoplectic 
cysts  "  of  the  brain  and  the  arachnoid  cysts  ;  others,  hke  the 
adventitious  bursse,  result  from  the  accumulation  of  fluid  in  the 
lymphatic  spaces  of  the  connective  tissue,  and  are  commonly 
known  as  serous  cysts,  whilst  a  third  class  are  formed  in  connec- 
tion with  foreign  bodies  {e.g.,  bullets). 

Hydatid  cysts  result  from  the  presence  of  a  parasite  in  the 
tissue.  The  parasite  in  question  is  the  larval  form  of  the  Taenia 
echinococcus,  a  small  tape- worm  found  in  dogs  and  wolves.  The 
eggs  of  this  worm  are  passed  in  the  fseces  of  the  animal,  and 
obtain  access  to  the  human  body  through  the  ingestion  of  impure 
water,  or  of  watercress  and  other  such  uncooked  vegetable  matter. 
The  membrane  which  sm'rounds  the  egg  is  dissolved  in  the 
secretions  of  the  stomach  or  intestines,  and  the  embryo,  being 
freed,  passes  with,  the  venous  blood  or  the  lymph  to  other  parts 
of  the  body.  The  hver  is  more  often  affected  by  hydatids  than 
any  other  organ,  probably  for  the  reason  that  so  much  of  the 
blood  from  the  alimentary  canal  passes  directlv  through  it.  but 
hydatid  cysts  may  occur  in  any  tissue  or  organ. 

The  immediate  result  of  the  lodgment  of  an  embryo  echino- 
coccus is  such  an  amount  of  irritation  of  the  surrounding  con- 
nective tissue  that  cell-exvidation  and  the  formation  of  fibrous 
tissue  soon  cause  the  parasite  to  be  enclosed  in  a  fibrous  wall  or 
envelope,  which  in  all  cases  constitutes  the  outermost  layer  of  an 
hydatid  cyst.  This  layer,  derived  from  the  tissues  of  the  host, 
may  be  very  vascular,  and  its  vessels  are  sometimes  varicose. 
Within  this  capsule  lies  the  true  cyst-wall,  in  which  two  layers 
may  be  distinguished.     The  outer  of  these  is  composed  of  a 
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homogeneous,  elastic,  laminated  membrane  of  appreciable  thick- 
ness, to  which  the  name  of  Ectocysl  has  been  applied  by  Huxley. 
Within  this  is  the  Endocyst,  a  thin,  granulated,  non-elastic  mem- 
brane, from  which  are  produced  buds,  which  afterwards  develop 
echinococcus  heads  or  scolices.  Other  and  smaller  cysts — 
daughter  cysts — also  develop  from  the  lining  membrane,  and 
themselves  also  produce  scohces.  The  scoUces  are  not  formed 
directly  from  the  cyst- wall  either  of  the  parent  or  daughter  cysts. 
They  are  formed  on  small  hollow  projections  large  enough  to  be 
seen  with  the  naked  eye,  and  known  as  "  brood-capsules."  Each 
brood-capsule  gives  rise  to  a  group  of  scolices. 

Each  scolex  is  about  0'3  mm.  in  length,  but  the  fore-part  of 
the  body  is  not  infrequently  found  withdrawn  or  invaginated  into 
the  hinder-part.  In  its  parenchyma  are  numerous  romid  or  oval 
calcareous  particles,  and  its  most  prominent  anterior  part  or 
rostellum  contains  a  double  ring  of  chitinous  booklets.  The 
hydatid  fluid  which  distends  the  mother  and  daughter  cysts  alike 
is  clear  and  watery  ;  does  not  coagulate  on  being  heated  ;  has  a 
specific  gravity  varying  from  1005  to  1012  ;  is  neutral  or  alkahne 
in  reaction  and  contains  chloride  of  sodium,  but  no  albumen. 
Examined  mider  the  microscope,  the  fluid  is  often  found  to 
contain  some  of  the  above-mentioned  chitinous  booklets. 

If  left  alone,  an  hydatid  cyst  may  increase  in  size  and  finally 
rupture  into  the  surrounding  tissues,  may  suppurate,  or,  the  fluid 
being  absorbed,  the  contents  may  become  converted  into  a  cheesy 
or  putty-like  mass,  and  the  cyst- wall  be  rolled  up  on  itself  and 
remain  encapsuled  in  the  tissues.  In  some  cases  also  haemor- 
rhage occurs,  and  the  blood  undergoing  degenerative  changes,  the 
cyst  may  be  found  filled  with  chocolate-coloured  fluid,  the 
parasite  having  died.  The  cyst-wall  occasionally  undergoes 
calcification. 

Cysts  of  congenital  origin  appear  to  be  formed  by  inclusion 
of  portions  of  epiblast  or  mesoblast  dm'ing  the  process  of  closure 
of  the  thoracic,  abdominal,  branchial,  or  other  cavities. 

Under  the  term  dermoid  cysts  are  included  tumours  of  two 
kinds.  The  more  complex  ones  are  of  the  rank  of  an  included 
"  individual,"  and  probably  result  from  the  aberrant  development 
of  an  ovum.  They  present  a  wall  lined  by  cutaneous  structures, 
with  a  thickening  at  one  point,  which  often  contains  bone  or 
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cartilage,  and  even  a  rudimentary  alimentary  canal.  Long  hairs 
sprout  from  its  surface,  and  not  rarely  teeth  also.  The  cavity  of 
the  cyst  is  filled  with  hairs  and  fatty  matter.  These  dermoids 
are  true  teratomata,  and  occur  chiefly  in  the  ovary,  and  more 
rarely  in  the  testis,  mediastinum,  and  elsewhere.  Of  different 
nature  are  the  "  sequestration  "  or  "  inclusion  dermoids,"  now  to 
be  described,  which  arise  from  accidental  defects  in  development. 
They  show  a  cyst-wall  formed  of  true  skin,  with  papillae,  hair 
folhcles,  sudoriparous  and  sebaceous  glands.  They  are  always  of 
congenital  origin,  but  frequently  do  not  become  noticeable  before 

Fig.  44. 


Section  of  the  Wall  of  a  Dermoid  Cyst  of  the  Ovary, 
showing  large  sebaceous  glands  and  cross  sections  of  hairs. 
(Crouch  :   i  inch.) 


childhood  or  puberty.  They  contain  sebaceous  matter,  and  in- 
crease in  size  by  the  constant  secretion  of  the  sebaceous  glands 
which  hue  the  cyst- wall  and  empty  their  contents  into  its  cavity. 

Dermoid  cysts  are  common  at  the  angles  of  the  orbit  and  in  the 
eyelids,  where  they  are  always  fomid  beneath  the  deep  fascia,  the 
skin  being  quite  movable  over  them.  They  occur  more  rarely 
in  the  floor  of  the  mouth  and  in  the  middle  line  of  the  neck. 

In  the  neck,  dermoid  cysts  are  also  met  with  in  the  hues  of 
the  branchial  clefts,  and  are  here  called  "  branchial  cysts."  They 
are  formed  in  this  situation  from  the  epiblastic  tissues  lining 
the  clefts,  and  are  always  found  beneath  the  deep  fascia.  In  the 
hues  of  the  branchial  clefts  also  small  cartilaginous  growths  may 
develop.     They  have  been  called  "  accessory  auricles,  '  and  are 
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composed  of  irregular  masses  of  hyaline  cartilage,  with  a  little 
fibrous  tissue.  They  arc  often  associated  with  branchial  cysts. 
(See  Fig.  45.) 

Further  description  of  dermoid  and  other  congenital  cysts  will 
be  found  in  the  chapters  devoted  to  particular  regions. 

Cystic    hygroma. — This  name  is  applied  to  certain  cysts  of 

Fig.  45. 


Accessory  auricle  in  the  neck  of  a  child. 

congenital  origin,  which  are  most  often  met  with  in  the  neck  and 
the  axilla  ;   they  are  also  named  "  hydrocele  of  the  neck." 

These  growths  are  generally  seen  in  young  children,  in  whom 
they  form  tense  and  painless  swelHngs  of  various  sizes.  In  some 
cases  they  grow  rapidly  ;  in  others  they  shrink  and  dwindle  away. 
In  yet  other  cases  they  persist,  but  do  not  alter  in  size. 

Dissection  shows  either  single  or  multiple  cysts,  generally 
situated  in  the  submaxillary  region,  the  axilla,  or  the  posterior 
triangle  of  the  neck.  The  cysts  are  formed  by  a  delicate  wall  of 
connective  tissue,  with  a  smooth  hning  membrane,  enclosing  clear 
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serous  fluid,  and  in  some  cases  are  not  surrounded  by  any  solid 
new  growth. 

More  often,  however,  around  and  between  the  cysts  is  some 
soft  fibrous  tissue,  very  gelatinous  and  semi-translucent,  and  not 
unhke  Wharton's  jelly  in  a  recently  cut  umbiUcal  cord.  The 
hygromata  are  in  fact  formed  from  portions  of  included  meso- 
blast,  and  are  composed  of  a  loose  connective  tissue  whose  spaces 
are  distended  with  fluid. 

In  solid  tumours,  also,  degeneration  cysts  are  liable  to  form, 
especially  in  the  sarcomata,  chondromata,  and  soft  fibromata. 
These,  however,  are  not  to  be  included  amongst  the  true  cystic 
tumours. 


CHAPTER  XXII. 

CONTUSIONS. 

A  CONTUSION  is  a  subcutaneous,  lacerated  wound.  The  various 
soft  tissues  are  torn,  and,  the  vessels  being  injured,  blood  escapes 
and  stains  the  neighbouring  parts.  The  damaged  structures  are 
repaired  by  a  process  of  plastic  inflammation  with  organisation 
of  the  inflammatory  products  into  fibrous  tissue  ;  suppuration  is 
rare,  but  occasionally  occurs. 

The  amount  of  the  subcutaneous  haemorrhage  which  accom- 
panies a  contusion  depends  on  the  extent  of  the  injury,  the 
resistance  offered  by  the  tissues  to  the  extravasated  fluid,  and  the 
size  of  the  injured  vessels.  In  cases  where  a  large  area  of  tissue, 
not  containing  any  important  vessels,  has  been  the  seat  of  con- 
tusion, the  haemorrhage  will  be  diffuse,  and  will  result  in  the 
production  of  a  general  ecchymosis  ;  but  where  the  injury  is  more 
locaUsed,  where  the  tissues  are  lax  and  yielding,  or  where  a  large 
vessel  has  been  torn,  the  effused  blood  is  collected  into  a  mass, 
and  forms  a  circumscribed  extravasation,  a  blood-tumour,  or  a 
haematoma. 

In  the  case  of  a  general  ecchymosis  the  following  changes  occur 
in  the  extravasated  fluid  : — The  blood  clots,  and  the  fibrin  causes 
a  certain  amount  of  induration.  It  is  subsequently  either 
replaced  by  a  growth  of  new  fibrous  tissue,  or,  more  probably,  is 
absorbed  by  the  leucocytes,  which  are  soon  exuded  as  the  result 
of  the  injury.  The  serum  and  leucocytes  escape  into  the  neigh- 
bouring lymphatics,  and  are  thus  removed.  The  red  blood-cells 
disintegrate,  and  their  colouring-matter  is  diffused  amongst,  and 
stains,  the  surrounding  parts.  The  haemoglobin  undergoes  a 
series  of  changes,  which  finally  result  in  the  production  of  haema- 
toidin,  and  the  colour  of  the  contused  parts  passes  through  various 
hues,  the  last  being  a  pale  lemon  or  citron.     Crystals  of  haema- 
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toidin  of  this  latter  tint  may  be  found  for  many  months  in  the 
neighbourhood  of  a  contused  part. 

The  removal  of  the  blood  which  forms  a  "  hsematoma  "  requires 
much  more  time  than  the  disintegration  of  a  simple  ecchymosis. 
The  coagulated  fibrin  surrounds  the  fluid  portion  of  the  blood,  and 
is  itself  surrounded  by  newly  formed  fibrous  tissue,  which  results 
from  the  irritation  of  the  neighbouring  parts  by  the  mass  of  extra- 
vasated  blood.  New  vessels  are  formed,  and  penetrate  the  dense 
wall  which  encloses  the  serum  and  corpuscles,  and  after  a  time  the 
latter  are  slowly  absorbed.  The  red  blood-cells  disintegrate  in 
the  manner  already  described,  but  their  colouring- matter,  instead 
of  staining  the  tissues,  as  in  a  general  ecchymosis,  is  diffused 
throughout  the  serum  in  which  the  cells  are  suspended,  and  thus 
the  fluid  contents  of  the  hsematoma  become  generally  stained,  and 
are  often  of  a  dark  chocolate  or  tarry  colour.  If  the  serum  is  now 
absorbed,  the  fluid  contents  of  the  blood-cyst  become  thickened 
and  inspissated,  but  if  absorption  does  not  occur,  then  the  haemo- 
globin gradually  undergoes  a  series  of  changes  which  result  in  its 
loss  of  colour,  the  formation  of  hsematoidin,  and  the  production 
of  a  cyst  which  may  contain  an  almost  clear  fluid.  Such  a 
condition  as  this  is  more  often  seen  in  haemorrhages  into  the  brain 
or  the  arachnoid  cavity  than  elsewhere. 

In  other  cases,  again,  the  swelUng  caused  by  the  blood-tumour 
never  subsides,  and  a  permanent  hard  lump  may  persist,  which 
on  section  is  found  to  be  composed  of  fibrous  tissue.  The  blood- 
clot  is  said  to  have  become  organised,  but  the  exact  manner  in 
which  this  organisation  takes  place  does  not  differ  from  that 
about  to  be  described  as  occurring  in  the  internal  coagula  of 
injured  vessels. 

Lastly,  where  bacteria  have  gained  access  to  the  injured  region 
so  that  suppuration  ensues,  the  extravasated  blood  tends  to 
decompose.  It  becomes  mingled  with  the  products  of  suppura- 
tion, and  together  with  them  is  discharged. 


CHAPTER  XXIIL 

HAEMORRHAGE  AND  INJURIES  OF  VESSELS. 

HEMORRHAGE  IS  the  escape  of  blood  from  the  vessels  within 
which  it  should  normally  remain.  The  escape  may  be  due  to 
either  disease  or  injury,  but  it  is  with  the  latter  alone  that  we 
are  at  present  concerned. 

If  a  wound  be  inflicted  on  almost  any  part  of  the  body  bleeding 
results,  but  in  the  very  large  majority  of  cases  the  flow  of  blood 
is  arrested  without  recourse  to  any  artificial  means,  and  it  is  only 
when  some  large  vessel  is  opened  or  the  patient  is  a  "  bleeder  " 
that  death  ensues  from  loss  of  blood  or  syncope. 

It  is  well  known  that  blood  tends  to  coagulate  when  no  longer 
in  contact  \\dth  the  endothelium  of  a  healthy  vessel,  and,  where 
nothing  but  small  capillaries  and  arterioles  have  been  wounded, 
the  coagulation  of  the  blood  is  alone  sufficient  to  plug  the  aper- 
tures in  the  vessels,  and  to  arrest  the  flow.  But  where  larger 
arteries  have  been  wounded,  and  the  loss  of  blood  is  great,  changes 
occur  in  the  injured  vessels  themselves  which  help  to  bring  about 
what  is  always  the  final  means  of  stoppage,  namely,  the  coagula- 
tion of  the  blood. 

If  an  artery  be  cut  across,  it  immediately  retracts  by  virtue  of 
its  elasticity,  and,  by  thus  retracting,  its  bleeding  orifice  tends  to 
be  covered  up  and  compressed  by  the  tissues  amongst  which  it  is 
placed  ;  the  flow  of  blood  is  thereby  diminished,  and  coagulation 
is  favoured.  Another  effect  of  injury  to  a  vessel  is  contraction. 
This  is  not  the  result  of  elasticity,  but  of  muscular  action  which 
is  brought  into  play  by  both  the  injury  and  the  exposure  of  the 
muscle-coat.  So  greatly  is  the  lumen  of  a  vessel  diminished  by 
this  means,  that,  in  small  arteries,  the  blood-flow  may  be  ejitirely 
arrested  by  it  alone. 

It  has  already  been  said  that  the  whole  artery  retracts  within 
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the  surrounding  tissues,  but,  in  addition,  the  internal  and  middle 
coats,  which  are  more  elastic  than  the  outer,  retract  yet  more, 
and  by  curling  in  towards  the  lumen  still  further  arrest  the 
blood-stream. 

Lastly,  the  more  blood  the  patient  loses  the  more  coagulable 
does  the  remaining  blood  become,  and  the  weaker  is  the  heart's 
action  and  the  blood-stream. 

In  these  various  ways,  therefore,  the  blood-stream  is  weakened 
in  cases  of  wounds  of  large  vessels,  but  it  must  be  distinctly  borne 
in  mind  that  each  and  all  tend  to  one  end,  namely,  the  coagulation 
of  the  blood.  If  the  latter  did  not  occur,  all  the  other  events 
would  be  useless,  and  it  is  by  the  formation  of  a  clot  in  the 
tissues  outside  the  wounded  vessels,  the  so-called  "  external 
coagulum,"  that  the  bleeding  is  temporarily  arrested. 

This  external  clot  is,  then,  but  a  temporary  expedient ;  it  is 
placed  at  the  end  of  the  bleeding  vessel  until  a  sufficient  amomit 
of  time  has  elapsed  for  the  artery  to  be  permanently  sealed,  and 
by  the  time  this  result  has  been  attained,  the  external  coagulum 
is  undergoing  absorption,  and  is  subsequently  entirely  removed. 

The  permanent  occlusion  of  the  injured  vessel  is  accomphshed 
by  a  process  of  plastic  inflammation — i.e.,  by  cellular  prolifera- 
tion, and  a  subsequent  organisation  of  the  latter  into  fibrous 
tissue.  Soon  after  the  external  clot  has  been  formed  and  bleeding 
has  ceased,  the  ordinary  phenomena  of  inflammation  make  their 
appearance  at  the  injured  part,  the  cut  ends  of  the  injured  vessels 
as  well  as  the  surrounding  tissues  become  swollen  and  more 
vascular,  exudation  of  inflammatory  products  results,  and  within 
a  few  hours  the  end  of  the  cut  vessel  may  be  fomid  embedded  in 
a  small  mass  of  lymph.  This  lymph  very  shortly  becomes 
vascularised  by  the  formation  of  new  blood-vessels  from  the  vasa 
vasorum  of  the  injured  artery,  and  finally  midergoes  organisation 
into  fibrous  tissue  in  a  manner  precisely  similar  to  that  which 
occurs  in  the  healing  of  a  wound  by  first  intention.  In  this  way 
the  coats  of  the  artery  become  matted  to  one  another  and  to  the 
sheath,  and  the  whole  end  of  the  cut  vessel  is  plugged  by  a  firm 
mass  of  fibrous  tissue  continuous  with  the  scar-tissue  of  the 
wounded  cutaneous  surface. 

At  the  same  time  that  these  changes  are  in  progress,  the  blood 
in  the  injured  vessel  also  clots,  and  the  clotting  extends  a  little 
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way  up  from  the  seat  of  injury,  never  reaching  beyond  the  origin 
of  the  first  large  branch  given  off  above  the  wound.  This  clot, 
in  contradistinction  to  that  outside  the  vessel,  is  called  the 
internal  coagulum,  and  much  more  importance  has  been  attached  • 
to  it  as  a  means  of  permanent  occlusion  than  it  deserves.  The 
internal  coagulum  owes  its  origin  either  to  the  stopping  of  the 
blood-stream  or  to  the  proximity  of  the  inflammatory  exuda- 
tion, for  blood  always  tends  to  clot  where  the  tissues  are 
inflamed.  The  follo\\Ting  changes  occur  in  the  clot  after  its 
formation  : — 

At  first  it  is  of  a  dark-red  colour,  and  not  at  all  adherent  to 
the  vessel-wall.  In  a  few  days  it  becomes  of  a  lighter  hue,  and 
adherent  to  the  artery  ;  gradually  it  becomes  white  and  firm, 
and  in  the  process  shrivels  in  all  its  diameters.  Finally,  it 
becomes  in  part  detached  from  the  Avails  of  the  artery,  and  remains 
attached  by  its  base  alone  to  the  fibrous  tissue,  which  by  this 
time  plugs  the  end  of  the  vessel. 

If  sections  be  made  of  the  clot  and  of  the  artery  which  contains 
it  during  this  process  of  organisation,  the  following  changes  will 
be  observed : — 

At  first  the  section  shows  nothing  but  red  blood-cells  entangled 
in  a  network  of  fibrin.  Within  a  day  or  two  these  red  blood- 
cells  have  all  disintegrated,  and  connective-tissue  cells  and 
endothelial  cells  are  now  seen  growing  into  it  from  the  margin. 
By  the  third  or  fourth  day  the  newly  formed  vessels  commu- 
nicate with  those  of  the  vascularised  lymph  at  the  seat  of  injury, 
and  supply  the  cell-growth  with  nourishment.  By  the  eighth 
or  tenth  day  the  whole  clot  is  formed  of  new  cells,  which  have 
displaced  and  destroyed  the  original  clot  and  its  red  blood- 
ceUs,  and  are  already  imdergoing  organisation  into  fibrous  tissue. 
The  newly  formed  vessels  now  shrink  and  disappear,  the  young 
fibrous  tissue  of  the  clot  also  shrinks,  and,  finally,  a  firm  fibrous 
plug  is  all  that  remains  of  the  internal  coagulum. 

Of  what  use,  then,  is  the  internal  clot  ?  It  acts  as  a  bufEer, 
and  prevents  the  rush  of  blood,  which  would  otherwise  tend 
to  wash  away  the  exuded  lymph  from  the  cut  end  of  the  vessel. 
It  further  tends  to  act  as  a  permanent  plug,  and  although  of 
itself  it  would  be  quite  insufficient  to  stop  the  forcible  blood- 
stream in  a  large  vessel,  it  is  yet  of  some  service  in  this  respect, 
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Contusion  of  Arteries. 

Contusion  of  arteries  may  either  set  up  inflammatory  changes 
in  the  vessel  without  any  definite  injury  being  produced,  or  may 
cause  a  laceration  of  the  internal  and  middle  coats  without  tearing 
the  external  coat  or  the  sheath.  In  the  latter  case  the  effects  of 
the  contusion  are  precisely  the  same  as  those  produced  by  the 
application  of  a  Ugature,  and  the  inner  coats  alone  give  way,  on 
account  of  their  more  brittle  nature.  The  torn  coats  curl  in 
towards  the  lumen,  and  obstruct  the  blood- stream.  Very  soon 
after  the  injury,  coagulation  of  the  blood  commences  at  the 
injured  spot,  and  the  artery  is  gradually  occluded  both  by  the 
coagulated  blood,  and  later  on  by  the  formation  of  fibrous  tissue 
produced  for  the  repair  of  the  damaged  vessel.  The  condition  of 
the  hmb  below  the  seat  of  injury  is  exactly  the  same  as  it  would 
be  after  ligature — cold,  white  and  pulseless.  If  the  collateral 
circulation  be  sufficient  to  keep  it  ahve,  all  will  go  well ;  if  not, 
gangrene  will  ensue.  Unfortunately,  however,  cases  of  partial 
laceration  of  an  artery  are  seldom  uncomphcated.  The  injury 
which  damages  the  vessel  is  very  hkely  to  impHcate  its  accom- 
panying veins,  and,  if  the  circulation  in  the  latter  be  also  arrested, 
the  chance  of  the  occurrence  of  gangrene  is  greatly  increased. 

Rupture  of  Arteries. 

Complete  subcutaneous  rupture  of  a  large  artery  is  an  accident 
of  rare  occurrence,  and  is  more  frequently  seen  in  the  popliteal 
and  brachial  than  in  any  other  vessel.  The  immediate  result  of 
complete  rupture  is  the  rapid  extravasation  of  blood  into  the 
neighbouring  soft  tissues.  Forcibly  driven  by  the  heart's  action, 
the  blood  may  be  propelled  to  considerable  distances  along  the 
fascial  planes,  and  the  whole  hmb  becomes  hvid,  swollen,  pulse- 
less and  cold.  At  first  the  swelhng  situated  over  the  injured 
vessel  pulsates,  but,  as  the  parts  become  more  and  more  filled  with 
coagulated  blood,  it  is  impossible  for  the  heart  to  distend  thoiu 
further,  and  pulsation  ceases.  If  nothing  be  done,  gangrene  will 
ensue,  not  only  because  the  arterial  flow  is  interfered  with,  but 
also  because  the  extra vasated  blood  causes  pressure  on  the  veins. 
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and  so  prevents  tlie  return  of  the  venous  blood.     It  is  of  tb 
utmost  practical  importance  to  recognise  this  latter  fact,  for  i 
any  attempt  were  made  to  treat  the  case  by  ligature  of  the  arter 
above,  as  though  it  were  one  in  which  the  effused  blood  was  in 
definite  sac,  gangrene  would  inevitably  ensue. 

Traumatic  Aneurysm. 

A  traumatic  aneurysm  is  a  "  tumour  containing  blood  con: 
municating  with  the  cavity  of  an  artery,"  and  resulting  fror 
an  injury. 

Traumatic  aneurysms  may  be  caused  either  by  open  wounds  o 
by  subcutaneous  lacerations  of  an  artery.  In  the  former  case  th 
vessel  is  usually  opened  by  a  puncture  with  a  sharp  instrument 
which  is  at  once  withdrawn  ;  haemorrhage  immediately  ensues 
but  is  arrested  by  pressure.  The  pressure,  although  sufficient  t 
prevent  the  egress  of  blood  from  the  skin- wound,  does  not  suffic 
to  prevent  it  from  slowly  leaking  out  of  the  wounded  artery,  i 
collection  of  blood  is  thus  formed  in  the  surrounding  tissues,  an^ 
these,  being  irritated  by  its  presence,  become  matted  and  con 
densed  by  fibrous  tissue.  By  this  condensation,  the  furthe 
extravasation  of  blood  is  prevented,  and  an  "  aneurysmal  sac 
is  formed,  which  soon  becomes  thickened  and  strengthened  b; 
coagulation  of  some  of  the  blood  within  it.  It  is  immateria 
whether  the  original  haemorrhage  be  arrested  by  artificial  pressur 
or  by  the  resistance  offered  to  the  escape  of  blood  by  the  muscle 
and  fasciae  through  which  it  flows. 

In  other  cases  an  artery  is  subcutaneously  torn  or  otherwise 
injured  ■s\'ithout  any  skin- wound  being  caused — e.g.,  in  fracture 
or  dislocations,  as  well  as,  more  rarely,  in  simple  contusions 
Under  these  circumstances,  as  in  punctured  wounds,  the  resist 
ance  offered  by  the  surrounding  parts  is  often  sufficient  to  preven 
a  wide  extravasation  of  the  blood,  and  the  latter  becomes  limitec 
by  condensation  of  the  soft  parts,  and  by  clot,  in  the  same  waj 
as  in  the  former  case. 

Another  mode  of  formation  of  traumatic  aneurysm  has  beer 
described,  but  is  of  somewhat  doubtful  occurrence.  In  pimc 
tured  wounds  of  arteries  which  have  healed,  the  resulting  scar  ii 
supposed  to  become  distended  by  the  blood-pressure,  and  ar 
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aneurysmal  sac  is  thus  formed  by  dilatation  of  the  vessel  at  the 
seat  of  injury. 

The  limitation  of  the  flow  of  blood  by  the  formation  of  the  sac 
is  to  be  regarded  as  the  first  step  towards  the  heaUng  of  the 
injured  artery.  If  no  sac  were  formed,  gangrene  would  ensue, 
but,  the  escape  of  blood  having  once  been  Umited,  the  tendency 
to  a  natural  cure  is  very  considerable,  and  any  aid  afforded  by 
rest  and  artificial  pressure  is  most  likely  to  bring  about  a  gradual 
filling  up  of  the  sac  by  the  deposit  of  laminated  fibrin  from  the 
flowing  blood,  and  to  result  in  the  subsequent  occlusion  of  the 
injured  vessel.  In  other  cases  the  aneurysm  increases,  and  by 
its  pressm-e  on  the  vessels  may  lead  to  gangrene  of  the  limb. 
The  same  result  may  also  be  brought  about  by  the  giving  way  of 
the  sac  and  the  escape  of  its  contained  blood  into  the  neighbouring 
parts. 

Arterio-Venous  Aneurysm. 

An  arterio- venous  aneurysm  is  an  abnormal  communication 
between  an  artery  and  a  vein.  There  are  two  varieties.  In  the 
one,  the  communication  between  the  two  vessels  is  direct ;  in 
the  other,  the  blood  passes  through  an  aneurysmal  sac  placed 
between  the  communicating  trunks.  The  first  variety  is  called 
an  aneurysmal  varix  ;  the  second  a  varicose  aneurysm. 

Arterio- venous  aneurysms  are  usually  the  result  of  punctured 
wounds.  They  are  generally  situated  on  the  limbs,  and  the 
communicating  vessels  are  most  frequently,  in  the  case  of  the 
upper  extremity,  the  brachial  artery  and  the  median  basihc  vein  ; 
in  the  lower  extremity,  the  superficial  femoral  artery  and  its 
accompanying  vein. 

They  are  produced  as  follows  : — A  punctm-e  is  made  by  some 
sharp,  narrow  instrument,  which  passes  through  one  vessel  and 
opens  the  other.  External  ha3morrhage  is  arrested  either  by 
artificial  means  or  else  by  the  resistance  offered  by  the  sm-round- 
ing  parts.  The  blood  flows  in  the  direction  of  the  least  resistance, 
and  this  in  the  case  of  the  artery  is  frequently  into  the  wounded 
vein.  In  many  instances  the  wounded  vessels  become  adherent 
by  the  inflammatory  effusion  which  is  poured  out  for  their  repair, 
and  the  blood  continues  to  pass  directly  from  the  one  into  the 
other — aneurysmal  varix. 
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In  other  cases  the  extravasated  blood  separates  the  vessels 
from  one  another,  and  a  traumatic  aneurysm  is  formed  between 
the  artery  and  the  vein  ;  through  this  the  blood  circulates  in  its 
transit  between  the  vessels — varicose  aneurysm.  Occasionally 
the  arterial  blood  escapes  not  only  into  the  vein,  but  also  into  the 
surrounding  tissues.  The  quantity  effused  may  be  sufficiently 
great  to  endanger  the  vitality  of  the  limb. 

More  rarely,  arterio-venous  aneurysms  are  formed  indepen- 
dently of  injury,  and  sometimes  result  from  the  opening  of  an 
ordinary  pathological  aneurysm  into  a  neighbouring  vein. 

The  two  forms  of  arterio-venous  aneurysm  are  not  equally 
serious.  An  aneurysmal  varix  often  does  not  tend  to  increase  in 
size,  whilst  a  varicose  aneurysm  pursues  the  course  of  any 
untreated  aneurysm,  and  tends  to  increase. 

In  either  case,  the  veins  below  the  commimication  become 
tortuous,  distended,  and  thickened,  whilst  the  arteries  above  it 
tend  to  become,  not  only  dilated,  but  thinned  to  such  an  extent 
that  their  hgature,  if  attempted  after  the  lapse  of  years,  is 
extremely  likely  to  be  followed  by  secondary  hsemorrhage.  The 
distended  veins  pulsate  almost  as  forcibly  as  do  arteries,  and  the 
finger  placed  upon  them  at  once  detects  a  well-marked  thrill. 
Over  the  seat  of  communication,  a  loud,  continuous,  humming 
bruit  is  always  heard,  which  may  be  propagated  for  a  considerable 
distance  along  the  limb. 

The  chief  danger  of  arterio-venous  aneurysm  is  rupture  and 
haemorrhage.  In  some  cases,  independently  of  such  an  accident, 
the  use  of  the  limb  is  much  interfered  with. 

On  the  Changes  produced  in  the  Vessels  by  the 
various  Methods  employed  for  the  Arrest  of 
Haemorrhage. 

All  the  methods  of  treatment  employed  for  the  arrest  ol 
haemorrhage  aim  at  one  object,  namely,  its  temporary  arrest. 
By  none  of  them  can  the  vessel  be  permanently  occluded  ;  the 
most  that  Hgature,  torsion,  acupressure,  &c.,  can  do  is  to  take 
the  place  of  the  external  clot,  and  arrest  the  haemorrhage  for  a 
sufficient  length  of  time  to  allow  of  the  permanent  closure  ol 
the  injured  artery. 
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Pressure  acts  mechanically,  by  obliterating  the  lumen  of  the 
injured  vessel,  and  so  preventing  the  further  escape  of  blood. 

Acupressure  is  only  another  means  of  applying  pressure. 

Styptics  induce  the  formation  of  an  external  clot. 

Cold  causes  contraction  of  the  cut  artery  and  a  narrowing  of 
its  lumen. 

Ligature. — When  a  round  hgature  is  apphed  to  a  vessel  and 
tightly  tied,  the  internal  and  middle  coats,  being  brittle,  are  cut 
across,  and  the  external  one,  being  tough  and  resistant,  is  drawn 
in  by  the  hgature,  and  obstructs  the  flow  of  blood.     The  material 
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Artery  soon  after 
Ligature,  showing  the 
inner  and  middle  coats 
retracted. 


Artery  filled   with   an 
Internal  Clot. 


Artery  with  Shrunken 
Internal  Clot,  and  ori- 
fice sealed  by  fibrous 
tissue. 


of  which  the  hgature  is  composed  exercises  no  influence  on  the 
behaviour  of  the  vessel  which  is  tied,  but  the  ividth  of  the  hgature 
is  of  importance.  If  it  is  round  and  narrow,  the  inner  coats  are 
certain  to  be  cleanly  cut.  If  broad  and  flat,  the  coats  may  not 
be  cut  at  all,  but  may  all  be  drawn  together,  as  is  the  external 
coat  alone,  when  narrow  ligatures  are  used.  The  permanent 
closure  of  the  vessel  by  the  exudation  and  organisation  of  plastic 
lymph,  and  the  formation  and  organisation  of  an  internal  clot, 
does  not  differ  from  the  process  already  described  in  deahng  with 
the  natural  arrest  of  haemorrhage  ;  and  Ballance  and  Edmunds 
have  shown  that  the  mode  of  occlusion  by  fibrous  tissue  is  the 
same,  whether  the  inner  and  middle  coats  have  been  divided  by 
the  ligature  or  not,  although  the  amount  of  exudation  and  of 
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fibrous  tissue  is  less  wIhmi  these  coats  have  not  been  divided 

than  when  they  have  been  injured. 

If  the  hgature  be  of  soft  animal  tissue,  such  as  catgut,  it 
will  not  act  as  a  foreign  body  with  respect  to  the  artery  which 
it  encircles,  and,  if  it  be  aseptic,  suppuration  will  not  ensue. 
If,  however,  the  ligature  be  not  rendered  aseptic,  then  so  long 
as  it  remains  in  contact  with  the  vessel-wall,  inflammation  will 
continue,  suppuration  will  ensue,  the  artery-wall  will  ulcerate, 
and  gradually  the  ligature  will  cut  through  the  external  coat, 
and  be  cast  off. 

Torsion. — In  torsion,  the  end  of  the  cut  artery  is  seized  and 
twisted  several  times  transversely  to  its  long  axis.  The  result 
of  this  treatment  is  the  rupture  of  the  internal  and  middle 
coats,  as  by  the  application  of  a  hgature,  and  the  twisting  up 
of  the  external  coat  so  as  to  form  a  sort  of  plug  at  the  end  of 
the  torn  vessel.  Sometimes  this  twisted  external  coat  sloughs, 
on  account  of  the  interference  with  its  blood-supply,  but  this  is 
not  usually  the  case.  The  permanent  closure  of  the  vessel  occurs 
in  the  manner  already  described. 

Recurrent  and  Secondary  Hsemorrhage. 

Bleeding  which  re-conmiences  after  having  been  once  arrested 
is  called  either  recurrent  or  secondary.  The  term  recurrent  is 
sometimes  limited  to  the  hsemorrhage  which  occurs  within 
twenty-four  hours  of  injury,  but  the  definition  is  purely  arbi- 
trary. Secondary  haemorrhage  is  most  common  during  the  first 
fortnight  after  injury,  but  may  occur  at  any  time  before  the 
wound  is  healed. 

There  are  three  main  causes  of  secondary  hsemorrhage,  using 
the  term  to  include  the  recurrent  variety — first,  accident  ; 
secondly,  unhealthy  conditions  of  the  wound  ;  thirdly,  disease  of 
the  vessels. 

(1)  The  accidental  causes  include  such  things  as  the  use  of  a 
piece  of  bad  ligature,  which  softens  and  gives  way  too  soon  ;  the 
overlooking  of  a  wounded  vessel,  which  does  not  bleed  at  the 
time  the  wound  is  inflicted,  either  because  it  contracts  from 
exposure,  or  else  because  the  patient  is  faint ;  the  tying  of  a 
ligature  badly,  so  that  the  knots  slip  ;    an  accidental  contusion 
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of  the  wounded  part,  and  the  displacement  or  tearing  open  of 
recently  formed  clot  or  inflammatory  exudation.  If  in  any  of 
these  ways  the  ligatures  which  have  been  employed  for  the 
temporary  arrest  of  haemorrhage  are  displaced  before  the  artery 
is  permanently  sealed,  haemorrhage  will  occur. 

(2)  So  long  as  a  wound  is  healthy,  and  is  healing  either  by  first 
intention  or  by  granulation,  there  is  little  fear  of  secondary 
haemorrhage.  The  condition  of  the  wound  may  be  taken  as  the 
index  of  the  conditions  of  the  vessels  and  their  contained  clots. 
If  the  former  is  heahng  well,  it  is  pretty  certain  that  the  ends 
of  the  arteries  are  being  firmly  plugged  by  fibrous  tissue,  and  that 
their  internal  clots  are  undergoing  organisation.  If,  however, 
the  wound  is  sloughy,  or  the  seat  of  erysipelas  or  other  infective 
inflammation,  then  it  is  exceedingly  probable  that  reparative 
processes  are  not  progressing  favourably  in  the  cut  vessel,  and 
that  the  clot  is  tending  to  disintegrate.  It  is  evident  that  under 
these  circumstances  secondary  haemorrhage  is  hkely  to  ensue, 
for  not  only  may  there  be  a  failure  in  the  organisation  of  the 
inflammatory  products,  but  the  ends  of  the  vessels  themselves 
may  be  involved  in  the  destruction,  and  may  slough  or  become 
so  much  softened  that  the  ligatures  which  encircle  them  may  cut 
them  through.  Further  attempts  at  securing  the  artery  may  be 
thwarted  by  the  fact  that  the  softened  vessels  will  not  admit  the 
application  of  a  ligature,  however  carefully  applied.  The  com- 
parative rarity  of  secondary  haemorrhage  nowadays  is  due  to  the 
introduction  of  aseptic  methods  in  surgery.  Formerly,  when 
unsterile  silk  ligatures  were  used,  the  sealing  of  the  vessel  was 
brought  about,  almost  necessarily,  by  a  process  of  septic  throm- 
bosis, in  which  the  suppurating  and  friable  clot  was  only  too 
hkely  to  break  down  prematurely. 

(3)  A  diseased  condition  of  the  injured  vessels  predisposes  to 
secondary  haemorrhage  in  two  ways.  First,  when  tied,  the 
ligature  is  liable  to  cut  its  way  quickly  through  the  softened 
wall ;  or,  when  twisted,  the  twisted  end  is  liable  to  slough. 
Secondly,  on  accomit  of  their  mihealthy  condition,  the  reparative 
processes  which  ensue  upon  injury,  and  which  normally  seal  a 
healthy  vessel,  are  liable  to  be  themselves  of  an  unhealthy  nature, 
and  the  inflammatory  products  either  do  not  develop  into  fibrous 
tissue  at  all  or  do  so  only  very  slowly. 


210  WOUNDS  IN  VEINS. 

Injuries  oi  veins. — Woiincls  of  veins  frequently  heal  without 
occlusion  of  the  vessel,  and,  if  clean  cut,  without  any  apparent 
cicatrix.  A  wounded  vein  heals  more  readily  than  a  wounded 
artery,  on  account  of  the  much  more  feeble  blood-stream  in  it. 
The  mode  of  heaUng  is  identical  with  that  met  with  in  the  other 
soft  tissues,  namely,  by  plastic  inflammation,  with  a  consequent 
exudation  and  subsequent  organisation  into  fibrous  tissue. 

Air  in  Veins. 

If  air  be  mingled  with  the  venous  blood,  it  prevents  the  proper 
circulation  of  the  latter  through  the  lungs,  obstructs  the  right 
side  of  the  heart,  and  may  cause  death.  The  condition  is  often 
known  as  "  air-embolism." 

A  wound  in  a  vein  does  not  permit  the  entrance  of  air  except 
under  certain  conditions.  If  mider  ordinary  circumstances  a 
vein  be  incised,  either  the  blood  rapidly  escapes  from  it  or  the 
atmospheric  pressure  causes  its  collapse.  If,  however,  a  vein  be 
held  open — e.g.,  if  in  removing  a  tumour  traction  be  employed  at 
a  time  when  a  venous  trunk  is  wounded,  and  especially  if  the 
wounded  vein  be  near  to  the  thorax,  and  its  contained  blood  be 
brought  under  the  influence  of  the  suction  produced  by  deep 
inspiration — then  air  is  liable  to  pass  with  the  blood-stream  to 
the  right  side  of  the  heart.  The  entrance  of  air  is  usually 
accompanied  by  a  hissing  or  gurghng  sound,  and  is  immediately 
followed  by  urgent  dyspnoea  and  laboured  cardiac  action.  Such 
an  accident  most  frequently  occurs  in  operations  at  the  root  of 
the  neck,  where  the  veins  are  large,  are  close  to  the  thorax,  and 
are  more  or  less  held  open  by  the  deep  fascia.  If  much  air  enters 
in  such  a  case,  death  results,  the  right  side  of  the  heart  becoming 
distended  with  a  bloody  foam  which  camiot  be  forced  onwards. 


CHAPTER  XXIV. 

FRACTURES. 

A  FRACTUEE  is  a  solution  of  continuity  of  a  bone.  If  the  broken 
ends  of  the  bone  are  not  exposed  to  the  external  air  through  the 
medium  of  a  wound,  the  fracture  is  said  to  be  a  simple  one.  If 
the  reverse  is  the  case,  the  fracture  is  compound. 

A  comminuted  fracture  is  one  in  which  the  bone  is  broken 
into  more  than  two  pieces. 

A  complicated  fracture  is  one  in  which  the  fracture  is  com- 
pHcated  by  some  injury  to  important  neighbouring  structures — 
e.g.,  the  tearing  of  a  main  artery,  extension  into  a  neighbouring 
joint,  dislocation  of  the  fractured  bone,  &c. 

Again,  the  direction  in  which  the  line  of  fracture  traverses  the 
bone  supplies  the  means  for  further  classification.  Thus  a 
transverse  fracture  is  one  in  which  the  bone  is  broken  at  right 
angles  to  its  long  axis  ;  an  oblique  fracture,  where  the  line  of 
fracture  is  obhque.  Simple  transverse  fractures  are  most 
common  in  children,  and  are  usually  accompanied  by  but  Httle 
displacement. 

Union  of  Simple  Fractures. 

The  fracture  of-  a  bone  is  followed  by  extravasation  of  blood, 
as  in  the  case  of  injury  to  any  other  vascular  structure,  but  here, 
as  elsewhere,  this  effused  blood  takes  no  part  in  the  heaUng  of 
the  injured  tissue,  and  is  itself  completely  absorbed  in  the 
manner  already  described  in  the  chapter  on  Contusions. 

The  way  in  which  a  fractured  bone  is  united  differs  in  no 
essential  particular  from  the  heaUng  of  a  flap  wound  by  first 
intention,  and,  like  the  latter,  is  the  result  of  a  process  of  plastic 
inflammation  set  up  by  the  injury.  Soon  after  the  fracture,  the 
ends  of  the  broken  bone  become  hypersemic,  exudation  ensues, 

2U 
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new  blood-vessels  form,  and  the  neighbouring  bone  is  softened. 
The  medullary  canal,  the  space  between  the  broken  ends,  the  torn 
periosteum,  and  the  surrounding  soft  tissues  are  thus  filled  with 
an  interstitial  granulation-tissue  of  precisely  the  same  nature  as 
that  which  joins  the  flaps  in  the  case  of  wounds  of  soft  structures, 
but  which  in  the  case  of  bone  is  called  callus. 

In  the  chapter  on  Inflammation  it  has  already  been  said  that 
suppuration  is  caused  either  by  persistent  irritation  or  else  by  the 
presence  of  micro-organisms,  and  in  simple  fractures  neither  of 
these  causes  is  usually  found.  Suppuration,  therefore,  is  scarcely 
ever  seen,  and  the  inflammatory  process  set  up  by  the  injury 
stops  short  at  the  production  of  a  sufficient  amount  of  new- 
material  to  unite  the  broken  ends,  and  a  sufficient  softening  of 
the  osseous  structure  to  ensure  their  proper  welding  together. 

Of  the  inflammatory  new  formation,  or  callus,  there  are  two 
varieties  :  the  one  is  called  "  definitive  "  or  permanent  ;  the 
other  provisional  or  temporary.  The  definitive  callus  is  that 
which  lies  between  the  fractured  ends  themselves  ;  the  provisional 
is  found  both  mthin  the  medullary  canal  and  outside  the  bone, 
beneath  and  around  the  periosteum. 

If  the  callus  be  examined  at  various  times  during  the  union  of 
fractures,  it  will  be  seen  that  it  undergoes  development  into 
fibrous  tissue  just  as  does  the  granulation-tissue  in  the  healing  of 
soft  parts ;  but  in  the  case  of  bone,  on  account  of  the  influence 
exercised  on  all  inflammatory  products  by  the  mother  tissue,  a 
further  development  into  true  bone  occurs,  in  exactly  the  same 
way  as  in  a  wound  of  a  tendon  the  inflammatory  new  formation, 
although  at  first  only  formed  into  fibrous  tissue,  is  subsequently 
developed  into  tendon.  Occasionally  in  man,  and  commonly 
in  animals,  the  developing  callus  passes  through  a  cartilaginous 
stage. 

The  amount  of  provisional  callus  that  is  formed  depends  on  the 
amount  of  movement  to  which  the  broken  bone  is  subjected,  and 
this  is  just  what  might  be  expected,  considering  that  movement 
is  likely  to  keep  up  the  inflammatory  process,  and,  as  a  conse- 
quence, to  increase  the  amount  of  inflammatory  exudation. 

The  callus  which  is  first  developed  into  bone  is  the  provisional 
callus,  and,  in  consequence,  the  broken  ends  become  fixed  by  a 
mass  of  bone  which  encircles  them,  and  bv  another  mass  within. 


UNION  OF  COMPOUND  FRACTURES.  213 

which,  passing  right  through  the  medullary  canal  of  each  frag- 
ment, greatly  assists  in  keeping  the  ends  in  good  apposition. 
Where,  however,  this  apposition  is  maintained  by  artificial  means, 
such  as  sphnts,  but  httle  provisional  callus  is  produced.  After 
some  weeks  the  definitive  callus  is  formed,  and  from  this  time 
that  which  is  temporary  is  gradually  removed.     Its  total  removal 
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Fig.  49. 


Diagram  of  a  Fracture  under- 
going repair.  A.  External  callus 
beneath  the  periosteum.  B.  Inter- 
mediate callus.     C.  Internal  callus. 


A  Fractured  Humerus  three 
weeks  after  injury.  The  external 
and  internal  callus  are  ossified,  but 
the  intermediate  callus  has  not  yet 
been  developed  into  bone. 


is  necessarily  the  work  of  time,  and  the  more  of  it  there  is  the 
longer  its  removal  will  occupy.  In  consequence,'  it  is  sometimes 
many  months,  perhaps  a  year  or  more,  before  its  obliteration  is 
complete. 


Union  of  Compound  Fractures. 

A  compound  fracture  may,  and  often  does,  unite  in  precisely 
the  same  way  as  a  simple  fracture.  In  other  cases  the  process  of 
union  is  comphcated  by  suppuration. 

Now,  this  is  precisely  what  occurs  in  wounds  of  the  soft  tissues. 
Fr('(|uently  the  wound   unites  by  first  intention — i.e..   without 
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suppuration  ;  in  other  cases,  suppuration  and  union  by  granula- 
tion result.  The  cause  of  the  suppuration  in  the  wounds  of  the 
soft  tissues  and  of  bones  is  identical.  It  is  almost  always  the 
result  of  contamination  by  micro-organisms. 

If,  therefore,  in  the  case  of  a  compomid  fracture  the  wound  be 
closed,  and  heal  by  first  intention,  the  fracture  will  usually  do 
the  same,  and  a  similar  result  may  be  obtained  by  dressing  the 
wounded  surface  with  antiseptics  of  various  kinds,  which  prevent 
the  influence  of  septic  infection. 

If,  however,  the  wound  be  not  closed,  and  become  septic,  then 
the  inflammatory  process  will  progress,  an  excess  of  effusion  will 
result,  pus  will  be  formed,  and  the  granulating  ends  of  the  bones 
will  be  exposed.  Union  will  in  time  take  place,  at  first  in  exactly 
the  same  way  as  in  granulating  wounds  of  the  soft  parts,  namely, 
by  the  growing  together  of  the  two  granulating  surfaces,  and 
subsequently  by  the  formation  of  bone  in  the  young  fibrous 
tissue. 

In  some  cases  of  compound  fracture  followed  by  suppuration 
portions  of  the  bone  die,  or  necrose.  Such  a  result  is  most 
frequent  when  the  broken  bone  is  comminuted  and  the  fragments 
are  detached  from  their  vascular  connections.  When  the  bone 
dies  suppuration  always  continues,  and  union  will  be  delayed 
until  the  necrosed  bone  has  been  separated  and  cast  off.  The 
subject  of  necrosis  is  dealt  with  at  greater  length  in  the  chapter 
on  Diseases  of  Bone. 

Non-union  of  Fractured  Bones. 

Occasionally,  fractures  fail  to  unite  by  bone,  and,  although  the 
broken  ends  may  be  more  or  less  fixed  by  fibrous  tissue,  such 
cases  are  spoken  of  as  ununited  fractures. 

The  causes  of  non-union  are  various,  but  may  be  grouped  into 
two  main  classes — first,  local ;  second,  constitutional.  Of  these, 
the  former  are  the  more  important,  and  will  be  first  considered. 

The  local  causes  of  non-imion  are  three  :  (1)  want  of  apposi- 
tion ;   (2)  want  of  rest ;   (3)  want  of  blood-supply. 

Want  of  apposition  is  probably  the  commonest  cause  of  non- 
union. It  may  be  brought  about  in  various  ways.  In  many 
cases  the  contraction  of  muscles  inserted  into  the  fractured  bone 
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separates  the  fragments,  as  is  well  seen  in  fractures  of  the  coracoid 
or  olecranon  processes,  of  the  condyles  of  the  humerus,  of  the 
neck  of  the  femur,  &c.  In  other  instances  portions  of  muscles 
may  be  caught  between  and  keep  apart  the  broken  ends.  In  the 
case  of  transverse  fracture  of  the  patella,  more  causes  than  one 
are  in  action,  for  the  broken  ends  are  separated  both  by  the 
contraction  of  the  quadriceps  extensor,  and  to  a  great  extent  by 
the  effusion  of  fluid  into  the  knee-joint,  which  floats  the  fragments 
up  and  keeps  them  apart. 

Want  of  rest  is  of  less  importance  than  want  of  apposition,  but 
it  occasionally  prevents  bony  union.  If  callus  has  been  formed 
and  is  in  process  of  organisation,  there  can  be  no  doubt  that  the 
recently  formed  fibrous  and  osseous  tissue  may  be  readily  broken 
down  by  careless  movement.  It  will,  however,  be  again  repro- 
duced, and  it  is  only  when  this  breaking  down  has  frequently 
occurred  that  bony  union  fails  ;  for,  in  the  large  majority  of  cases 
in  which  a  fracture  remains  ununited  from  want  of  rest,  firm 
union  will  rapidly  result  from  adequate  surgical  treatment. 

Want  of  blood-supply  is  very  seldom  the  sole  cause  of  non- 
union. In  fractures  of  the  lower  third  of  the  humerus,  the 
comparative  frequency  of  non-union  has  been  attributed  to  the 
fact  that  the  fine  of  fracture  traverses  the  nutrient  artery  ;  and 
the  failure  of  union  of  intra- capsular  fractures  of  the  femur  is 
also  attributed  to  the  scanty  blood-supply  to  the  head  of  the 
bone.  It  is  more  probable  that  the  fracture  of  the  humerus  fails 
to  unite  from  want  of  rest,  and  that  of  the  neck  of  the  femur  from 
failure  of  apposition. 

Interference  with  the  circulation  by  venous  thrombosis  in  the 
neighbourhood  of  the  fractured  bone  is  beheved  by  many  surgeons 
to  play  an  important  part  in  the  failure  of  union  of  fractures.  It 
is  certainly  true  that,  in  cases  of  non-union,  there  ig  very  fre- 
quently a  persistent  oedema  of  the  injured  extremity,  and  it  is 
possible,  though  difficult  to  prove,  that  the  thrombosis  which 
causes  the  oedema  may  also  prevent  the  union  of  the  fractured 
bone. 

Constitutional  causes  of  ununited  fractures. — Of  all  the  con- 
stitutional diseases  which  tend  to  prevent  union  of  fractures, 
scurvy  is  probably  by  far  the  most  active,  for  it  would  appear, 
from  the  descriptions  of  authors  who  have  had  opportunities  of 
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watching  cases  of  scurvy,  that,  so  long  as  the  patient  is  suiiering 
from  this  disease,  fractures  are  very  Ukely  to  remain  ununited. 
Next  to  scurvy,  chronic  nephritis,  in  any  of  its  various  forms, 
appears  to  delay  union  more  eftectiially  than  disease  of  the  other 
viscera  ;  and  lastly,  it  may  be  said  that  any  disease  which  induces 
debility,  and  which  perhaps,  in  addition,  causes  an  alteration  in 
the  naturally  healthy  bones  themselves,  will  tend  to  delay,  if  not 
to  prevent,  union.  Causes  such  as  these,  however,  act  in  a 
manner  which  is  very  easy  of  comprehension.  If  the  patient  be 
in  an  enfeebled  condition,  he  is  not  likely  to  repair  any  injury 

Fiti.  51. 


Ball-and-socket  Joint  formed  after  Intra-capsula 
Fracture  of  the  Neck  of  the  Femur. 


with  rapidity,  and,  in  consequence  of  his  lowered  vitality,  the 
inflammatory  process  does  not  result  in  the  production  of  a 
sufficient  amount  of  callus,  or  a  sufficient  softening  and  welding 
together  of  the  fractured  bones. 

Changes  in  the  bones  in  ununited  fractures. — If  a  fractured 
bone  fails  to  unite,  the  broken  ends  may  be  either  merely  held 
in  apposition  by  fibrous  tissue,  or  a  false  joint  may  be 
formed. 

The  inflammatory  effusion,  which  has  been  poured  out  after 
the  injury,  undergoes  organisation  into  bone,  in  some  parts  at 
least,  and,  as  a  result,  the  medullary  canal  is  occluded,  and  the 
fractured  ends  become  rounded  off  and  smooth.  Where  the 
fragments  are  widely  separated,  there  may  either  be  no  miiting 
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material  at  all,  or  else  it  may  be  so  thinned  and  stretched  as  to 
deserve  the  name  of  "  membranous  union."  Where  the  miiting 
medimn  is  strono-er  and  denser,  the  miion  is  said  to  be  "  fibrous  " 
or  "  ligamentous." 

In  some  instances,  when  the  ends  of  the  fractured  bone  have 
been  placed  in  apposition,  and  move  on  one  another,  a  false 
joint,  or  pseudarthrosis  results.  In  such  cases  the  fragments 
are  enclosed  in  a  kind  of  capsule  of  fibrous  tissue,  the  inner 
surface  of  which  becomes,  in  time,  smooth  and  pohshed,  and 
secretes  a  serous  fluid  which  facihtates  movement.  The  ends  of 
the  bones  become  variously  altered  in  shape  and  adapted  to  one 
another,  but  the  false  joint  is  either  a  simple  hinge  or  else  a 
ball-and-socket  joint.  The  latter  condition  is  well  shown  in  the 
accompanpng  drawing  (Fig.  51).  from  a  case  of  ununited  fracture 
of  the  femur. 

When  a  false  joint  has  been  formed,  or  when  the  fractured  ends 
have  become  rounded,  smooth,  and  hard,  union  by  bone  will 
never  occur,  however  long  the  bones  are  kept  in  apposition  and 
at  rest.  The  opportunity  for  miion  has  passed  by,  and  the 
chance  has  been  missed.  When  the  bones  were  softened  by 
recent  inflammation  and  embedded  in  recent  granulation  tissue, 
then  was  the  time  for  union  to  take  place,  but  if,  after  the  inflam- 
matory products  have  become  organised  and  the  bones  hardened, 
union  has  not  resulted,  it  can  never  take  place,  unless  by  artificial 
means  fresh  inflammation  is  excited. 


Spontaneous  Fractures. 

When  a  bone  breaks  from  the  application  of  an  amount  of 
violence  which  would  not  break  a  healthy  bone,  the  fracture  is 
said  to  be  "  spontaneous."  The  \"iolence  may  be  extremely 
slight,  and  almost  unnoticed  by  the  patient.  A  diseased  state 
of  the  osseous  structure  predisposes  to  such  fractures.  The  bone 
may  be  simply  in  an  advanced  state  of  senile  decay  and  degener- 
ation, or,  on  the  other  hand,  and  much  more  frequently,  may  be 
the  seat  of  a  malignant  tumour.  Such  a  tumour,  if  primary,  is 
sarcomatous,  but  if  secondary,  it  may  be  carcinomatous.  Thus, 
it  is  not  uncommon  to  meet  with  cases  of  spontaneous  fracture 
in  patients  suffering  from  cancer  of  the  breast,  and  very  (^ften 
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there  is  no  history  of  pain  or  swclUng  in  the  broken  bone  ante- 
cedent to  its  spontaneous  fractuie.  Gumma  is  an  occasional 
cause  of  spontaneous  fracture,  and  the  museum  of  St.  Bar- 
tholomew's Hospital  contains  an  instance.  Other  causes  are 
simple  benign  cysts  of  bone,  and  local  fibrous  osteitis,  con- 
ditions which  the  skiagraphic  study  of  bones  has  shown 
to  be  not  uncommon  in  early  life  and  which  may  lead  to 
spontaneous  fractm-e.  In  addition  to  these  causes,  it  has 
recently  been  pointed  out  that  in  tabes  dorsalis  the  bones  are 
sometimes  very  brittle,  and  may  break  spontaneously.  Both 
mollities  ossium  and  rickets  may  cause  the  bones  to  become  so 
much  softened  that  they  break  on  the  application  of  the  slightest 
violence,  and,  more  rarely,  the  bones  of  a  hmb  which  is  para- 
lysed or  has  been  kept  at  rest  for  very  long  become  softened  to 
a  similar  extent.  In  spontaneous  fractures,  failure  of  union  by 
bone  is  common,  though  an  exception  must  be  made  for  the 
tabetic  cases,  in  which  union  is  generally  firm. 

Separation  of  Epiphyses. 

The  separation  of  an  epiphysis  is  an  accident  which  necessarily 
occurs  only  in  children  and  young  subjects.  In  this  form  of 
injury,  both  the  epiphysis  and  the  epiphysial  cartilage  are 
separated  from  the  diaphysis,  the  epiphysial  cartilage  itself  being 
seldom  torn.  The  injury  is  repaired  in  the  same  way  as  is  a 
fracture,  and  it  is  exceptional  to  find  that,  as  a  result  of  the 
separation  of  the  epiphysis,  the  subsequent  growth  of  the  bone  is 
impeded.  Sometimes,  however,  growth  is  partially  arrested, 
and  the  affected  Hmb  may  thus  become  shorter  than  its  fellow. 

Both  congenital  syphilis  and  scurvy  rickets  predispose  to 
separation  of  the  epiphysis. 


CHAPTER  XXV. 

DISLOCATIONS. 

The  term  dislocation  simply  implies  a  displacement,  but,  used 
without  any  qualifying  adjective  is  taken  to  mean  the  displace- 
ment of  one  articular  surface  from  another  with,  which  it  is 
naturally  in  contact. 

Dislocations  are  commonly  the  result  of  violence  appHed  to  a 
limb  at  a  distance  from  the  joint  which  is  the  seat  of  the  dis- 
placement. Thus,  whilst  a  fall  on  the  shoulder  or  hip  may  cause 
a  fracture,  dislocation  of  these  joints  is  usually  produced  by 
violence  applied  to  the  arm  or  leg.  Dislocations  are  also  caused 
by  irregular  muscular  action — e.g.,  the  lower  jaw  is  frequently 
displaced  by  a  sudden  contraction  of  the  muscles  of  mastication 
at  the  time  when  the  mouth  is  opened  as  in  the  act  of  yawning 
or  laughing.  The  patients  in  whom  dislocations  are  most  fre- 
([uently  met  with  are  young  and  muscular  adults,  for  in  old 
l^eople  the  bones  yield  rather  than  the  Ugaments  of  the  articu- 
lation, and  in  children  the  joints  are  so  supple  that  dislocations 
are  not  readily  produced. 

It  is  evident  that  in  the  production  of  a  dislocation  some  of 
the  soft  structures  around  the  damaged  joint  must  be  injured, 
and  thus  we  find  that  the  capsular  and  other  hgaments  are  torn, 
together  with  the  surrounding  muscles  and  tendons,  to  a  varying 
extent. 

Changes  in  an  unreduced  Dislocation. 

If  the  dislocation  be  not  reduced,  certain  changes  occur  in  the 
articular  bone  and  the  surrounding  soft  tissues  which  are  of 
considerable  practical  importance. 

The  immediate  results  of  the  injury  are  a  synovitis  of  the 
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damaged  joint  and  an  effusion  of  blood  into  it  and  the  tissues 
around  ;  both  of  these  rapidly  subside.  'J^he  torn  ligaments, 
muscles,  and  tendons  soon  undergo  repair  by  fibrous  tissue,  and 
become  matted  together  by  the  formation  of  "  adhesions  "  in. 
such  a  way  that  various  important  structures,  such  as  vessels 
and  nerves,  become  adherent  to  the  muscles  and  tendons  amongst 
which  they  lie,  and  are  dragged  upon  by  any  force  which  exercises 
traction  on  the  latter.  In  consequence  of  this,  if  violent 
efforts  are  made  to  reduce  the  displaced  bone  after  the  newly 
formed  adhesions  have  become  firm  and  strong,  either  the 
vessels  or  nerves  to  which  they  have  formed  attachments  may  be 
ruptured. 

The  cartilage  of  the  dislocated  bone  undergoes  degenerative 
changes  which  result  in  its  metamorphosis  into  fibrous  tissue, 
and,  if  it  rests  on  another  bone,  further  changes  may  ensue  which 
terminate  in  the  production  of  a  false  joint.  Take,  for  instance, 
the  case  of  a  subcoracoid  dislocation  of  the  humerus.  The  head 
of  the  latter  bone  will  gradually  alter  in  shape,  and  become 
flattened,  and  the  neck  of  the  scapula  on  which  it  rests  will  be 
hollowed  out.  In  each  bone  the  alteration  in  shape  is  the  result 
of  pressure,  for  in  all  tissues  continuous  pressure  produces  atrophy. 
Aromid  the  newly  formed  depression  in  the  scapula  a  rim  of  new 
bone  is  then  formed,  for  the  irritation  produced  by  the  presence 
of  the  displaced  humerus  causes  a  formative  periostitis  in  the 
neighbouring  bone.  The  same  irritation  causes  the  condensation 
of  the  neighbouring  soft  structures,  and  by  this  means  a  fibrous 
capsule  is  formed,  and  the  false  joint  is  thus  completed.  Mean- 
time, changes  have  been  in  progress  in  the  glenoid  cavity,  its 
cartilage  has  become  fibrillated,  and  from  its  floor  a  new  growth 
of  fibrous  tissue  springs,  which  gradually  completely  fills  the 
cavity  itself. 

At  first  the  patient  has  but  Httle  use  in  a  hmb  one  of  the  chief 
joints  of  which  is  the  seat  of  an  unreduced  dislocation.  Gradually, 
however,  it  becomes  less  painful  and  stiff,  and  after  many  months 
the  part  is  frequently  restored  to  much  of  its  former  power,  for 
the  muscles  accommodate  themselves  to  the  altered  relations 
of  the  neighbouring  structures,  and  as  the  new  joint  is  formed, 
and  the  inflammation  set  up  by  the  injury  subsides,  pain  on 
movement  slowly  passes  away. 
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A  consideration  of  the  changes  just  described  will  show  at  once 
that,  apart  from  the  dangers  of  reduction  of  old  dislocations, 
there  comes  a  time  when  replacement  of  the  dislocated  bone  is 
no  longer  possible,  on  account  of  the  fixation  of  the  bone  in  its 
new  position,  and  the  filhng  up  of  the  articular  cavity  which  it 
formerly  occupied. 


CHAPTER  XXVI. 

REPAIR  OF  MUSCLE,  TENDON,  CARTILAGE, 
AND  NERVE. 

Repair  of  Muscle. 

Muscle  is  a  tissue  which  in  man  is  practically  never  reproduced, 
and  in  animals  only  to  a  very  shght  extent,  the  amount  of  new 
muscle  fibres  being  in  any  case  quite  microscopic.  Consequently 
in  wounds  of  muscle  the  divided  portions  are  never  united  by 
newly  formed  muscle,  but  always  by  fibrous  tissue,  which  is 
produced  in  the  manner  already  described  in  dealing  with  miion 
of  wounds.  The  separation  of  the  divided  muscle  during  the 
healing  process  naturally  influences  the  amount  of  scar  tissue 
formed,  and  the  greater  the  separation  the  more  powerless  is  the 
muscle  after  cicatrisation  has  been  completed.  It  is  therefore 
of  importance  to  maintain  as  good  apposition  as  possible  during 
the  healing  of  the  woimd. 

Repair  of  Tendon. 

A  di\aded  tendon  placed  under  favourable  conditions  unites 
by  tendon  in  the  following  manner  : — Plastic  exudation  takes 
place  into  the  tendon-sheath  and  into  the  cut  ends  of  the  tendon 
themselves,  the  exudation  being  vasculaiised,  and  subsequently 
developed  into  fibrous  tissue,  in  exactly  the  same  way  as  is  the 
granulation-tissue  of  a  flap-womid.  After  this  a  further  develop- 
ment into  tendon-tissue  occurs,  and  the  previously  irregular 
masses  of  fibrous  tissue  are  gradually  shaped  into  longitudinal 
bundles,  with  connective-tissue  cells  placed  between.  Finally, 
the  tendon,  which  is  at  first  adherent  to  its  sheath,  is  gradually 
separated,  and  again  becomes  free  and  movable. 
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If  the  ends  of  the  divided  tendon  be  allowed  to  retract  to 
considerable  distances,  or  if  much  suppuration  occurs,  the  tendon 
will  not  miite  as  above  described.  On  the  contrary,  its  ends  will 
become  adherent  to  the  surrounding  parts,  and  the  use  of  the 
muscle  which  is  inserted  into  it  will  be  lost. 

Repair  of  Cartilage. 

Cartilage,  hke  muscle,  is  not  reproduced  in  cases  of  injury. 
The  breach  is  repaired  by  fibrous  tissue. 

Injuries  of  Nerves. 

If  a  nerve  is  divided,  certain  changes  occm*  in  both  its  peri- 
pheral and  proximal  extremities,  and  also  in  the  structures  to 
which  it  is  distributed. 

The  proximal  end  of  the  divided  nerve  becomes  swollen  and 
bulbous,  the  enlargement  continuing  to  increase  for  several  weeks 
after  section.  The  bulb  is  oval  in  shape,  about  two  or  three  times 
as  thick  as  the  divided  nerve-trunk,  and  about  twice  as  long  as 
it  is  broad.  It  is  tougher  than  normal  nerve-tissue,  and  adherent 
to  the  structures  amongst  which  it  is  placed.  On  section,  it 
presents  a  fibrous  appearance,  but  bundles  of  nerve  tubules  can 
be  seen  embedded  in  its  substance.  On  microscopical  examina- 
tion it  is  found  to  consist  of  numerous  young  nerve-fibres  lying 
in  a  matrix  of  fibrous  tissue. 

The  peripheral  end  of  the  divided  nerve  undergoes  atrophic  and 
degenerative  changes  at  the  same  time  that  the  bulb  is  being 
formed.  The  myelin  breaks  up,  collects  in  globules  in  the  nerve- 
sheath,  and  is  finally  entirely  removed.  The  axis- cylinders 
disintegrate,  and  in  the  course  of  a  few  weeks  at  the  latest  are 
completely  destroyed.  As  a  result  of  this  destruction,  the 
peripheral  end  of  the  nerve  is  very  perceptibly  diminished  in  size. 

The  manner  in  which  a  severed  nerve  unites  is  variously 
described  by  different  authors.  It  is  probable  that  the  following 
description  is  correct. 

After  undergoing  the  degeneration  just  described,  the  peripheral 
end  regenerates.  The  axis-cyUnders  are  first  formed  from  the 
proliferated  nuclei  of  the  sheath  of  Schwann ;   around  these  a 
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myelin  sheath  is  subsequently  developed,  and,  if  the  peripheral 
end  is  in  contact  ^^^th  the  proximal  extremity,  the  young  nerve- 
tibres  formed  in  the  bulb  of  the  latter  unite  with  the  newly 
formed  axis-cylinders  in  the  lower  end,  and  nerve  functions  are 
restored.  It  must,  however,  be  borne  in  mind  that  union  will 
not  occur  unless  the  divided  extremities  are  maintained  in  close 
contact,  and  as  nerves,  like  all  other  soft  structures,  are  in  a  state 
of  longitudinal  tension,  it  is  usually  necessary  to  suture  the  cut 
ends  in  order  to  maintain  the  necessary  apposition. 

The  structures  to  which  a  nerve  is  distributed  suffer  in  various 
ways  if  the  latter  is  divided. 

The  skin,  in  addition  to  losing  its  sense  of  touch,  becomes  glossy 
and  shiny,  ulcers  may  appear  at  the  peripheral  parts,  and  occa- 
sionally small  portions  of  tissue  slough.  In  the  case  of  the  hand, 
painless  whitlows  may  form,  and  the  nails  may  either  be  cast  off 
or  become  fibrous  and  brittle,  with  exaggerated  curvatures  and 
transverse  ridges  and  furrows.  Immediately  after  section,  and 
for  a  time  which  may  extend  to  two  or  three  weeks,  the  anaesthetic 
parts  are  hypervascular  and  warmer  than  natural,  on  account  of 
the  division  of  the  vaso-motor  fibres.  Very  soon,  however,  this 
condition  gives  w^ay  to  an  abnormal  coldness,  and  the  loss  of  heat 
frequently  amounts  to  five  or  ten  degrees. 

The  joints  supplied  by  the  severed  nerve  are  sometimes  swollen 
and  painful  shortly  after  an  injury  ;  later  on,  they  are  often 
partly  anchylosed. 

The  muscles  are  paralysed  from  the  moment  that  the  nerve  is 
divided,  and  undergo  an  extremely  rapid  degeneration  and 
atrophy.  Faradic  contractility  is  lost  within  a  few  days,  and 
galvanic  irritability  in  from  three  to  twelve  weeks.  The  muscle 
substance  itself  is  the  seat  of  fatty  degeneration,  and  wathin  two 
or  three  months  of  the  injury  the  entire  muscle  is  usually 
completely  atrophied. 

Although  these  so-called  "  trophic  "  changes  may  have  pro- 
ceeded to  an  advanced  degree,  a  complete  restoration  of  function 
will  result  if  the  divided  nerve  becomes  united  at  a  subsequent 
period  without  undue  delay,  and  not  only  will  sensation  be 
restored,  but  atrophied  and  paralysed  muscles  will  be  renovated. 

Division  of  a  nerve  is  not  always  followed  by  degeneration  of 
the  peripheral  end  before  union  takes  place,  and,  in  animals  at 
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any  rate,  a  "  miion  by  first  intention "  without  antecedent 
degeneration  has  been  described.  Clinical  experience  tends  to 
show  that,  although  such  union  may,  and  does  occasionally,  occui 
in  man,  it  is  rarely  seen,  and,  from  the  very  nature  of  the  process, 
opportunities  for  examining  the  recently  joined  nerve  are  very 
rarely  forthcoming.  A  year  or  two  sometimes  elapses  before 
sensation  and  motion  are  restored. 
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CHAPTER  XXVII. 

DISEASES  OF  ARTERIES. 
INFLAMMATION,  DEGENERATION,  AND  ATHEROMA. 

Acute  Arteritis. 

Acute  inflammation  of  arteries  is  usually  due  to  their  involve- 
ment in  inflammation  of  the  surrounding  tissues,  or  to  the  impac- 
tion of  a  septic  embolus.     If  a  vessel  be  injured,  its  coat  will 
undergo  inflammation,  proliferation  of  the  tissue-cells  Avill  follow, 
and  the  artery  wall  be  occluded  in  the  way  already  described  in 
the  chapter  on  Haemorrhage.     But  the  most  typical  examples 
of  acute  arteritis  are  supplied  by  vessels  lying  in  the  midst  of 
suppurating  tissues.     It  is  true  that  arteries  offer  very  con- 
siderable resistance  to  the  spread  of  inflammation,  but  they  are 
nevertheless  frequently  involved  in  the  process.     The  blood  in 
the  inflamed  vessel  clots,  the  arterial  wall  becomes  softened  by 
inflammation,   suppuration  follows,   and  all  the  coats  are  apt 
ultimately  to  be  destroyed.     In  many  cases  no  haemorrhage 
ensues,  for  the  vessel  is  already  full  of  clot,  and  this  extelids 
for  some  distance  up  and  down  beyond  the  area  attacked.    But 
in  other  cases  large  portions  of  the  artery  slough,  and,  since  in 
these  septic  cases  the  clot  is  commonly  soft  and  disintegrating, 
it  is  insufficient  to  arrest  the  flow  of  blood,  and  copious  haemor- 
rhage occurs. 

The  lodgment  of  septic  emboli  in  arteries  is  another  cause  of 
their  acute  inflammation.  In  cases  of  mahgnant  endocarditis, 
portions  of  fibrin  infiltrated  with  pyogenic  micro-organisms  are 
liable  to  be  detached  and  swept  from  the  heart- valves  into  the 
blood-stream.  Lodging  in  arteries,  they  excite  a  destructive 
inflammation  similar  to  that  which  is  in  progress  in  the  place 
from  which  they  have  been  derived.     The  vessel-wall  may  merely 
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be  softened  by  inflammation  and  subsequently  dilated  so  as  to 
form  an  acute  aneurysm  ;  or  it  may  give  way  and  lead  to  haemor- 
rhage. Cerebral  haemorrhage  is  a  not  infrequent  termination 
of  mahgnant  endocarditis.  In  other  cases  occlusion  of  the 
artery  by  secondary  thrombosis  prevents  haemorrhage,  but  local 
suppuration  may  occur  :  more  often  the  micro-organisms  are  of 
low  \arulence,  and,  instead  of  an  abscess,  an  anaemic  or  haemor- 
rhagic  infarct  comes  to  occupy  the  area  supplied  by  the  vessel. 
This  occurs  only  in  the  case  of  small  terminal  arteries. 

Acute  inflammation  of  large  arteries  also  occurs  in  certain 
general  infections.  The  condition  is  almost  Umited  to  the  aorta, 
and  especially  to  its  arch.  The  infecting  agent  seems  to  reach 
the  vessel- wall  by  way  of  the  vasa  vasorum,  and  the  inflammation 
is  primarily  one  of  the  middle  coat,  though  the  intima  may  be 
secondarily  affected.  Syphilis  typically  attacks  the  aorta  thus, 
as  will  presently  be  described,  but  the  condition  may  arise  in 
typhoid  fever  or  any  of  the  exanthemata.  The  changes  are 
not  as  a  rule  conspicuous  \\ithout  microscopic  examination  : 
they  may  lay  the  foundation  for  more  serious  trouble  later. 

Chronic  inflammation  of  arteries  will  best  be  considered 
in  relation  to  arterial  degenerations,  with  which  it  is  closely 
linked. 

Arterial  Degenerations. 

Three  forms  of  pathological  change  are  involved  in  the  degene- 
rative diseases  of  arteries  which  are  commonly  grouped  under 
the  term  "  arterio-sclerosis "  or  "  athero-sclerosis."  These 
expressions  imply  a  hardening  of  the  arteries  \\ith  decadence 
of  their  normal  functions,  and  this  may  arise  under  various 
conditions. 

(1)  The  first  change  is  almost  a  physiological  one,  for  it 
occurs  naturally  in  the  course  of  arterial  growth,  becoming  more 
pronounced  as  age  advances.  It  lies  in  a  hyperplasia  of  the 
muscular  and  elastic  elements  of  the  vessel- wall :  not  only  does 
the  middle  coat  become  thicker  to  resist  the  increasing  blood- 
pressure,  but  the  intima  also  undergoes  marked  thickening  by 
splitting  of  the  internal  elastic  lamina  into  two  or  more  layers, 
between  which  longitudinal  muscle  fibres  are  often  developed. 
With  this  some  fibrous  increase  is  apparent,  but  is  not  marked 
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till  middle  age  is  reached.  In  the  absence  of  fibrosis  the  vessel 
maintains  its  full  competence  :  the  condition  of  sclerosis  is  not 
yet  present.  In  those  suffering  from  abnormally  high  arterial 
blood-pressure,  from  whatever  cause,  the  hyperplastic  changes 
are  exaggerated  and  tend  to  earlier  degeneration. 

(2)  The  second  form  of  change  is  degeneration  of  the  structural 
elements  of  the  arterial  wall.  Any  tissue  which  is  habitually 
overstrained  beyond  its  natural  competence  tends  to  degenerate. 
The  normal  strain  of  arterial  tension  produces  this  result  sooner 
or  later,  whence  comes  the  senile  artery  :  any  persistent  high 
blood-pressure  accelerates  the  change,  whence  arises  the  early 
sclerosis  of  chronic  renal  disease  and  habitual  muscular  over- 
exertion. 

The  usual  form  in  which  the  effects  of  overstrain  first  become 
manifest  is  fatty  degeneration  of  the  muscular  and  elastic  elements 
of  the  arterial  wall,  and  the  parts  most  liable  to  primary  attack 
are  the  hyperplastic  thickenings  of  the  intima  which  have 
resulted  from  normal  stress,  though  the  muscular  elements  of 
the  middle  coat  tend  to  become  fatty  in  later  life.  Localised 
fatty  changes  in  the  intima  occur,  however,  at  all  ages,  and  are 
especially  common  in  acute  infective  conditions,  in  which  they 
are  often  seen  after  death  even  in  yomig  children,  especially  in 
the  aorta  and  in  the  common  carotid  near  its  bifurcation.  How 
they  are  brought  about  is  uncertain,  but  they  are  specially  apt 
to  occur  at  points  of  special  stress,  such  as  at  bifurcations  or  at 
the  origins  of  branch  vessels  such  as  the  intercostal  and  lumbar 
arteries.  According  to  Jores,  these  early  fatty  changes  in  the 
intima  form  the  starting-points  of  nodular  arterio-sclerosis  in 
later  fife  :  the  fatty  change  may  extend  to  the  subjacent  layers 
of  the  media. 

Fatty  degeneration  leads  to  secondarv  changes,  of  which  the 
chief  are  fibrosis  and  calcification.  The  fibrosis  of  arterial 
degeneration  is  in  large  measure  a  "  replacement  fibrosis  "  in 
which  it  is  assumed  that  the  d}dng  fatty  cells  stimulate  prolifera- 
tion of  the  comiective  tissue,  as  is  knowTi  to  occur  in  other 
situations.  The  degenerating  media  and  intima  become  infil- 
trated with  fibrous  tissue,  and  the  artery  is  thickened  and 
hardened.  It  is  doubtless  thereby  strengthened  too,  but  whereas 
iji  the  natural  growth  of  arteries  the  increasing  stress  is  met  by 
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hyperplasia  of  the  more  functionally  active  muscular  and  elastic 
tissues,  the  stress  is  now  met  by  an  inferior  substitute.  The 
fibrotic  artery  is  thick  but  functionally  inferior,  and  this 
constitutes  one  form  of  arterio-sclerosis. 

Calcification  of  arteries,  also  a  sequel  of  fatty  change,  is 
especially  characteristic  of  senile  degeneration,  where  it  first 
tends  to  affect  the  muscular  coat.  Thus  arises  what  is  termed 
primary  calcareous  degeneration  of  arteries  ;  in  reahty  it 
preceded  by  fatty  degeneration  of  the 
muscle  fibres,  and  it  is  the  fatty  acids, 
liberated  by  splitting  up  of  the  fat,  which 
fix  the  lime  salts.  In  almost  every  person 
who  has  passed  fifty  years  of  age,  the 
arteries,  when  specially  stained  for  lime 
salts,  show  a  dusty  deposit  of  these  in  the 
middle  coat.  By  an  extension  of  the 
calcification  the  particles  fuse  into  larger 
masses,  which  still  in  a  measure  follow 
the  concentric  arrangement  of  the  muscle 
fibres  even  though  these  are  destroyed. 
In  an  extreme  case  the  artery  is  converted 
into  a  rigid  and  brittle  calcareous  tube 
in  which  a  ringed  arrangement  of  the 
calcified  tissue  is  still  apparent.  In  such 
cases  the  intima  is  usually  also  calcified. 
The  vessels  in  which  this  change  is  specially 
prominent  are  those  of  medium  size — e.g., 
the  tibials  and  the  arteries  at  the  base  of 
the  brain  :  in  the  radial  artery  of  an  old 

man  the  rigidity  is  often  apparent,  and  the  calcareous  rings  may 
at  times  be  appreciated  in  feeling  the  pulse  ;  the  vessel  almost 
crackles  under  the  finger.  This  is  the  condition  which  so  often 
leads  to  senile  gangrene.  Not  only  is  the  circulation  through 
the  rigid  tube  greatly  impeded,  for  the  vessel  has  lost  one  of  its 
cardinal  functions — that  of  regulating  the  supply  of  blood  in 
accordance  \\ath  the  needs  of  the  tissues — but  in  addition  there 
is  a  hability  to  thrombosis  on  the  roughened  inner  coat. 

The  tendency  to  calcareous  deposit  which  is  so  marked  a 
feature  of  the  senile  artery,  is  shared  by  the  diseased  intima 
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in  earlier  life  as  well  as  in  the  old.     Wherever  fatty  degeneration 
occurs  it  is  apt  to  be  followed  by  calcification,  and  thus  arises 
the  atheromatous  condition  which  is  so  comnionly  associated 
with  aiterio-sclerosis,  and  which  will  presently  be  considered. 

(3)  The  third  form  of  pathological  change  in  arterial  degenera- 
tion is  of  the  nature  of  inflammation,  provided  that  we  use  that 
term  in  its  widest  sense.  The  inner  half,  or  more,  of  the  thick- 
ness of  the  arterial  wall  is  unprovided  with  blood-vessels.  We 
cannot  expect,  therefore,  to  see  in  it  the  vascular  changes  and 
active  emigration  of  leucocytes  which  are  associated  with  that 
process  in  its  narrower  sense.  What  is  actually  seen  is  a  chronic 
form  of  "  productive  "  inflammation  in  which  new  fibrous  tissue 
is  laid  down,  usually  with  the  formation  of  fine  fibrils  of  elastic 
tissue  in  scanty  amount.  All  this  takes  place  without  much 
obvious  cellular  infiltration.  In  the  earlier  stages  of  the  process, 
and  when  it  is  proceeding  with  some  acuteness,  we  sometimes 
see  collections  of  small  cells  resembling  lymphocytes  in  the 
intima,  but  most  of  the  cells  present  are  young  connective  tissue 
cells.  The  replacement  fibrosis  following  fatty  degeneration  in 
the  media  is  of  this  nature,  but  the  change  is  seen  in  more  pro- 
nounced form  in  the  intima,  which  may  become  greatly  thickened 
by  fibrous  tissue  lying  beneath  the  endothelium,  between  this 
and  the  internal  elastic  lamina,  which  often  remains  intact  and 
unsplit.  This  fibrous  thickening  of  the  intima  is  especially  seen 
after  ligation  of  arteries  and  at  the  seats  of  embolism  or  throm- 
bosis. It  occurs  also  in  the  neighbourhood  of  foci  of  chronic 
inflammation,  and  especially  of  gummata  and  other  tertiary 
syphiUtic  processes.  It  is  often  extreme  in  degree,  and  is  then 
termed  endarteritis  obliterans  :  this  form  is  believed  to  occur 
sometimes  as  a  diffuse  change  in  the  smaller  arteries  in  syphilis. 
It  is  one  form  of  arterio-sclerosis. 

Arterio-sclerosis  and  Atheroma. 

The  terminology  of  arterial  degeneration  is  commonly  very 
loose  in  accordance  with  the  looseness  of  our  own  conceptions. 
Many  surgeons  and  pathologists  are  content  vaguely  to  describe 
a  degenerate  artery  as  "  atheromatous."  The  terms  employed 
in  the  following  paragraphs  are  as  follows.     Arterio-sclerosis  or 
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sclerosis  is  used  as  a  general  term  for  all  conditions  of  arterial 
hardening  and  thickening.  Senile  sclerosis  of  arteries  is  a  change 
commencing  in  the  media  ;  in  its  later  stages  it  becomes  identical 
A\ith  the  process  described  above  as  primary  calcareous  degene- 
ration of  the  media.  It  is  commonly  associated  with  intimal 
thickening,  diffuse  or  nodular.  Diffuse  sclerosis  is  a  thickening 
of  the  intima  as  a  whole  ;  it  may  be  of  the  nature  of  a  hyper- 
plasia of  the  muscular  and  elastic  elements,  which  later  degene- 
rate and  become  locally  fatty  and  fibrosed,  or  it  may  be  inflam- 
matory, and  is  then  properly  termed  endarteritis.  In  the  latter 
case  the  thickening  is  chiefly  fibrous  and  has  much  less  tendency 
to  fatty  and  other  degenerations  than  the  hyperplastic  form. 
Nodular  sclerosis  is  an  affection  chiefly  seen  in  the  aorta  and  its 
large  branches,  but  it  may  occur  in  vessels  as  small  as  the  cere- 
bral arteries.  The  intimal  thickening  is,  as  the  name  implies, 
a  localised  one,  but  the  nodules  may  be  so  numerous  as  to  be 
semi-confluent.  The  deeper  parts  of  the  intimal  thickenings 
soon  undergo  fatty  and  hyahne  degeneration,  and  then  become 
the  seat  of  deposit  of  lime  salts.  The  nodule  commonly  softens 
and  becomes  opaque  and  yellow,  forming  a  pultaceous  mass  ; 
it  is  to  this  condition  that  the  term  atheroma  should  be  restricted. 
Nodular  sclerosis  is  usually  associated  \\'ith  some  degree  of  the 
diffuse  form,  and  many  authorities  regard  it  as  merely  a  local 
exaggeration  of  this.  It  may,  however,  occur  in  the  young  as 
an  independent  affection  :  juvenile  arterio-sclerosis  is  usually 
of  this  form,  and  is  possibly  an  infective  condition.  The  syphilitic 
affections  of  arteries — syphilitic  sclerosis — will  be  described 
separately. 

The  causes  of  arterio-sclerosis. — The  first  and  commonest  cause 
is  advancing  age  :  some  degree  of  sclerosis  occurs  in  every  one 
past  middle  age,  but  in  some  persons  it  occurs  prematurely.  The 
usual  cause  of  its  premature  occurrence  is  increased  blood-pressure  : 
it  is  natural  that  the  extra  strain  which  this  throws  upon  the 
arteries  should  lead  to  hyperplastic  thickening  in  the  first  place, 
and  in  the  second  to  the  early  onset  of  degenerative  changes. 
Excessive  blood-pressure  occurs  in  those  who  follow  laborious 
occupations  and  in  those  who  eat  and  drink  too  much.  The 
influence  of  alcohol  in  producing  arterio-sclerosis  has  probably 
been  nuich  exaggerated,  for  the  condition  seems  o(|ually  common 
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in  races  who  abstain  from  intoxicants  {e.g.,  Moslems).  Another 
common  cause  of  excessive  blood-pressure  is  chronic  renal  disease  : 
high  arterial  pressure  and  arterio-sclerosis  are  seen  in  the  subjects 
of  chronic  parenchymatous  nephritis,  and  especially  in  the  form 
known  as  "  contracted  white  kidney."  In  the  equally  common 
"  arterio-sclerotic  kidney  "  the  same  association  is  seen,  but  here 
it  is  believed  that  the  renal  lesions  are  secondary  to  the  arterial 
thickening.  Tiic  influence  of  gout  and  lead  poisoning  in  pro- 
ducing arterio-sclerosis  is  pro])ably  indirect  and  due  to  the  renal 
changes  they  induce.  A  further  group  of  causes  loading  to 
arterial  degenerations  is  to  be  sought  in  infective  conditions, 
of  which  syphilis  is  the  chief.  Syphilitic  arteritis  is  so  distinct 
an  affection  as  to  merit  separate  description  ;  it  may  be  doubted 
whether  syphilis  of  itself  predisposes  to  ordinary  arterio-sclerosis. 
But  there  are  other  forms  of  infection  which  lead  to  inflammatory 
changes  in  arteries  which  may  be  the  starting-point  of  sclerotic 
changes,  such  as  those  which  may  follow  the  specific  fevers.  Oui' 
knowledge  on  this  ]ioiut  is  still  very  imperfect. 

The  morbid  anatomy  and  histology  of  arterio-sclerosis. — The 
thickened  vessels  of  diffuse  arterio-sclerosis  may  not  present  to 
the  naked  eye  any  very  striking  changes.  They  look  and  feel 
thicker  and  more  rigid  than  the  normal,  and  they  gape  instead 
of  collapsing  when  cut  across.  Any  marked  degree  of  calcifica- 
tion is  also  readily  apjjarent  to  the  finger.  The  rigid  arteries 
are  also  often  dilated  and  even  diffusely  sacculated — a  change 
not  rarely  seen  in  old  persons  in  the  abdominal  aorta  and  iliac 
arteries.  These  dilatations  of  rigid  and  calcified  arteries  are 
sometimes  more  apparent  than  real  :  the  normal  artery  collapses 
after  death,  whereas  the  calcified  artery  is  more  or  less  fixed 
in  the  position  of  distension  natural  to  it  in  life.  If  a  vessel  is 
unequally  rigid  the  less  affected  portions  collapse  more  than  the 
rest,  and  thus  an  appearance  of  sacculation  is  produced.  Such 
arteries  are,  however,  as  a  rule  actually  dilated  and  thinned,  and 
a  typical  form  of  senile  sclerosis  is  one  in  which  this  thinning  and 
rigidity  are  seen  in  the  larger  arteries,  while  the  smaller  ones 
show  fibrous  thickening.  Monckeberg  was  the  first  to  describe 
this  form  fully,  and  it  is  sometimes  known  as  "  Monckeberg's 
sclerosis." 

Nodular  sclerosis  is  a  much  more  conspicuous  thing.     In  its 
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Fig.  53. 


earlier  stages  raised  areas  are  seen  on  the  inner  surface  of  the 
larger  vessels,  chiefly  in  the  aorta.  At  first  they  are  semi-trans- 
lucent, pale  and  greyish,  and  have  been  compared  to  plates  of 
cartilage  let  in  under  the  smooth  endothelium  which  still  covers 
them.  They  are  often  most  conspicuous  about  the  origins  of 
lateral  branches,  or  at  points  of  bifurcation.  Microscopic 
examination  shows  that  the  thickening  is  confined  to  the  intima, 
and  two  distinct  layers  can  usually  be  recognised.  The  deeper 
layer  consists  of  swollen  and  degenerate 
tissue  occup^nng  the  situation  of  the 
"  hyperplastic  "  muscular  and  elastic  ele- 
ments of  the  intima  next  to  the  media  ; 
hyaline  and  fatty  degeneration  are  here 
apparent;  and  there  may  already  be  some 
deposit  of  cholesterin  crystals  and  calcium 
salts.  Overlying  this  is  a  layer  of  fibrous 
tissue,  not  as  a  rule  very  cellular  and  with 
relatively  little  degenerative  change.  In 
the  later  stages  of  nodular  sclerosis  the 
affected  areas  are  whitish  and  opaque 
o^^^ng  to  further  advance  of  the  degener- 
ative processes  in  the  depth.  The  tissues 
here  have  softened  and  broken  down  into  a 
pultaceous  detritus  of  fat  globules,  choles- 
terin and  calcareous  material,  and  the  con- 
dition is  now  one  of  atheroma.  The  fibrous 
layer  on  the  surface  in  its  turn  degenerates 
and  may  give  way,  leading  to  an  "  athero- 
matous ulcer  "  ;  extensive  areas  may  thus  ancurys 
be   denuded   of    their   endothelium    and 

become  roughened  and  excavated.  In  an  extreme  case  the  entire 
intima  of  the  aorta  becomes  converted  into  a  tesselated  layer  of 
crackling  calcareous  plates,  irregularly  ulcerated  and  broken 
down,  and  in  these  cases  the  media  is  commonly  also  thinned 
and  fibrotic.  Thrombotic  deposit  from  the  blood  may  occur  on 
the  roughened  surface. 

In  many  well-marked  cases  of  nodular  sclerosis,  even  though 
they  are  not  extreme,  the  media  is  seen  to  be  affected.  It  is 
thinned  opposite  the  intimal  nodule,  and  there  may  be  some 
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An  Atheromatous  Artery. 
In  the  lower  part  of  the 
specimen,  the  intima  is 
irregular  and  rough.  In 
the  ui)per  part  the  intima 
has  been  destroyed,  and  a 
bulging  of  the  outer  coats 
indicates  the  commence- 
ment of  a  sacculated 
ism. 
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fatty  degeneration  in  the  layers  adjoining  the  intinia.  Occa- 
sionally there  is  a  little  cellular  infiltration  along  the  vasa 
vasoriini,  antl  vasculaiisation  may  extend  deej)er  into  the  coats 
than  usual,  reaching  the  deepest  part  of  the  media  and  even  the 
intima  itself.  Thoma's  theory  of  arterio-sclerosis  rests  partly 
on  such  facts  :  he  considers  that  the  primary  change  is  to  be 
sought  in  the  middle  coat,  which  tends  to  become  weakened  and 
give  way  ;  he  regards  the  intimal  thickening  as  secondary  and 
compensatory,  ser\ang  to  prevent  yielding  of  the  vessel-wall  at 
the  weakened  spot.  There  is  a  probability  that  in  some  infective 
forms  of  arterial  disease,  and  notably  in  syphiUs,  this  may  be 
the  sequence  of  events.  Rut  most  observers  now  regard  ordinary 
arterio-sclerosis  as  arising  primarily  in  the  intima,  and  the 
medial  changes  are  considered  to  be  secondary. 

Although  we  may  divide  up  arterial  degenerations  into 
different  types,  it  must  be  remembered  that  they  usually  occur 
in  combination.  The  hyperplastic  and  fibrous  changes  of  "  high- 
pressure  sclerosis  "  may  be  seen  in  persons  who  already  present 
e\'idence  of  the  senile  change,  while  nodular  sclerosis  is  commonly 
superimposed  upon  the  diffuse  forms. 

The  results  of  arterio-sclerosis. — Hardening  or  rigidity  of  the 
arteries  has  many  serious  consequences.  Extra  work  is  thrown 
upon  the  heart  w^hen  the  elasticity  of  the  great  arteries  is 
diminished  ;  the  blood  is  less  readily  propelled  through  a  system 
of  rigid  tubes,  in  which  roughening  and  inequality  of  the  wall 
are  often  present.  Still  more  serious  is  the  loss  of  power  to  regu- 
late the  flow  of  blood  in  accordance  with  the  varpng  needs'  of 
the  tissues,  which  is  entailed  by  degeneration  of  the  muscular 
elements  in  the  arterial  w^all.  The  tissues  which  are  supplied 
by  a  degenerate  vessel  are  apt  themselves  to  become  ill-nourished 
and  degenerate.  A  striking  instance  of  this  is  furnished  by  cases  of 
sclerosis  of  the  coronary  arteries,  in  which  myocardial  degenera- 
tion takes  place  and  angina  pectoris  is  not  infrequent.  Loss 
of  reactive  power  is  seen  in  the  tissues  ;  the  processes  of  inflam- 
mation rmi  an  unfavourable  course  in  persons  with  sclerotic 
arteries  ;  an  injury  which  in  a  young  subject  would  be  followed 
by  moderate  acute  inflammation  may  in  the  aged  be  the  starting- 
point  of  prolonged  and  serious  trouble  and  even  of  gangrene. 

Further,  degenerate  arteries  tend  to  bulge  and  give  way  under 
the  pressm-e  of  the  blood,  diflusely  if  the  weakening  is  diffuse, 
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locally  if  it  is  local.  Thus  arise  fusiform  and  sacculated 
aneurysms,  and  it  is  in  rigid  vessels  that  dissecting  aneurysms 
occur.  Syphilis  is  the  usual  cause  of  aortic  aneurysm,  but  in 
the  lesser  arteries  ordinary  degenerations  seem  the  predisposing 
cause,  and  this  very  degeneration  may  frustrate  the  application 
of  the  means  of  local  cure,  for  ligatures  may  cut  through  the 
stiffened  artery,  and  even  if  they  hold,  a  collateral  circulation 
may  fail  to  develop  in  the  unhealthy  vascular  system. 

Lastly,  it  must  be  added  that  fibrin  may  be  deposited  from 
the  blood  on  the  roughened  intima  of  an  atheromatous  artery, 
and  occlusion  of  the  vessel  by  thrombosis  may  completely  arrest 
the  circulation.  It  is  by  such  means  that  cerebral  softening  or 
senile  gangrene  is  often  produced. 

Syphilitic  Disease  of  Arteries. 

Arteries  are  not  uncommonly  attacked  by  syphilis  in  the 
tertiary  and  even  in  the  secondary  stage  of  the  disease.     The 
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Syphilitic  Disease  of  one  of  the  Cerebral  Arteries.  The 
inner  coat  is  thickened  by  fibrous  tissue,  and  the  lumen  is 
mucii  narrowed.     (Crouch  :    i  i'^-h.) 

infective  nature  of  the  affection  has  in  some  cases  been  demon- 
strated by  the  actual  finding  of  the  spirocha^te  in  the  arterial  wall. 
Two  forms  of  syphilitic  arteritis  are  connnon,  and  there  is  a 
third  which  is  very  rare. 
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1 .  Endarteritis  obliterans  is  a  common  and  characteristic  lesion 
in  the  vicinity  of  syphilitic  lesions,  and  may  occur  as  a  more 
diffuse  lesion.  It  affects  the  smaller  arteries  only,  and  though 
it  is  highly  characteristic  of  syphilis,  and  even  of  considerable 
diagnostic  value  in  the  identification  of  inflanmiatory  lesions 
as  syphilitic,  it  is  not  confined  to  this  disease.  It  may  occur 
in  the  neighbourhood  of  tuberculous  lesions  and  even  in  simple 
inflammations,  though  usually  in  less  extreme  degree  than  is 
seen  in  syphilis.  The  lesion  is  essentially  an  intimal  one  and 
the  thickening  is  mainly  fibrous. 

2.  Syphilitic  mesaortitis  is  not  an  uncommon  affection,  and  is 
the  usual  precursor  of  aortic  aneurysm.  It  occurs  chiefly  in 
the  aortic  arch.  Other  vessels  may  in  rare  cases  be  similarly 
affected,  but  the  lesion  is  essentially  one  of  the  aorta,  whence 
its  name.  It  is  in  this  disease  that  the  spirochaste  has  been 
demonstrated  in  the  aortic  wall. 

The  primary  and  essential  change  lies  in  a  subacute  destructive 
inflammation  following  the  course  of  the  vasa  vasorum  in  the 
middle  coat.  Around  these  there  arise  extensive  infiltrations  of 
plasma  cells  and  lymphocytes,  which  locally  destroy  the  mus- 
cular and  elastic  elements  of  the  media,  so  that  serious  gaps  are 
produced,  ultimately  filled  by  new  fibrous  tissue.  Beneath  the 
affected  areas  of  the  media  the  intima  becomes  greatly  thickened 
by  fibrous  tissue  ;  the  change  may  to  the  naked  eye  resemble  a 
nodular  arterio-sclerosis,  though  the  intimal  thickenings  are 
usually  more  reddish  and  succulent  in  aspect  in  their  earlier 
stages.  In  the  later  stages  they  form  stellate  fibrous  scars  in 
which  there  is  little  or  no  tendency  to  calcification.  The  ultimate 
result  is  a  callous  induration  of  the  aortic  wall  in  which  fibrous 
tissue  is  a  conspicuous  element.  Now,  fibrous  tissue  is  a  very 
inferior  substitute  for  muscular  and  elastic  tissue  in  the  arterial 
wall  :  it  is  tough  and  resistant,  but  when  it  stretches  it  possesses 
little  resihence,  and  thus  there  is  a  liability  to  permanent  yielding 
of  the  vessel  at  the  points  chiefly  affected.  Thus  it  is  that 
syphilitic  mesaortitis  is  such  a  fertile  cause  of  aneurysm  of  the 
aorta. 

3.  Gummatous  disease  of  arteries  is  very  rare,  but  it  has  been 
described.  It  may  affect  the  middle  coat,  or,  in  exceptional 
cases,  a  gummatous  ulceration  of  the  intima  may  be  present. 


CHAPTER  XXVIII. 

DISEASES  OF  ARTERIES. 

ANEURYSM. 

An  aneurysm  is  "  a  tumour  contaiuiug  blood,  and  commuuicating 
with  the  cavity  of  an  artery." 

The  causes  of  aneurysm  are  practically  those  of  arterial  sclerosis, 
for  pathological  aneurysms,  with  which  alone  we  are  at  present 
concerned,  are  almost  invariably  preceded  by  disease  of  the 
vessel.  Therefore,  laborious  occupations,  disease  of  the  kidneys, 
and  syphilis  are  amongst  the  most  conmion  of  the  accepted  causes 
of  aneurysms.  The  employment  of  Wassermann's  reaction  has 
rendered  certain  what  had  long  been  suspected  on  clinical 
grounds,  namely,  the  overwhelming  importance  of  syphilis  in 
the  causation  of  aortic  aneurysm.  The  connection  is  much 
less  marked  in  the  case  of  aneurysms  of  the  peripheral  arteries. 
The  formation  of  traumatic  aneurysms  has  already  been 
described. 

It  is  very  easy  to  see  how  chronic  arteritis  may  cause  aneurysm, 

for  the  inflammatory  process  frequently  weakens  the  vessel, 

and  so  favours  its  distension  by  the  blood.     In  other  cases,  it 

is  the  loss  of  elasticity  rather  than  the  weakening  which  brings 

about  the  aneurysmal  dilatation,  for,  if  the  heart's  action  be 

sufficiently  strong  to  dilate  the  rigid  vessel,  toughened  by  fibrous 

tissue,  the  artery  will,  in  consequence  of  its  loss  of  elasticity, 

remain  dilated,  and  thus  form  an  aneurysm. 

In  the  presence  of  one  of  the  above  causes,  the  locality  of  an 

aneurysm  is  determined  by  local  conditions.     The  aorta  is  more 

frequently   implicated  than   other  vessels,   on   account   of  the 

greater  blood-pressure  within  it,  and  also  because  it  is  the  seat 

of  election  of  syphilitic  mesarteritis,  whilst  the  slight  arrest  of  the 

blood-stream  at  the  point  of  bifurcation  of  any  vessel  tends  to 
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tho  foriuation  of  an  aiieurvsin  above  such  a  point.  Again, 
vessels  at  the  flexures  of  Hmbs  are  more  hablc  to  become 
aueurysmal  than  vessels  in  other  situations,  and  for  the  reason 
that,  in  any  artery  which  is  diseased,  sudden  and  forcible 
bending  may  cause  injury  to  the  brittle  internal  and  middle 
coats. 

The  aneurysms  that  occur  in  children  and  young  adults  are 
most  probably  the  result  of  the  lodgment  of  emboli.     The  exact 
manner  in  which  emboli  cause  aneurysms  is  yet  a  matter  of 
dispute.     According  to  one  theory,  the  artery  becomes  dilated 
above  the  seat  of  embolism  through  the  increase  in  the  blood- 
pressure  above  the  seat  of  plugging.     This  is  most  probably 
incorrect,  for,  were  such  an  explanation  true,  aneurysms  would 
develop   with   comparative   frequency   after   ligature,    whereas, 
although  they  may  follow  occlusion  of  the  vessel  by  surgical 
means,  they  do  so  with  extreme  rarity,  and  are  more  frequently 
the  result  of  a  failure  of  the  proper  occlusion  of  the  artery  than  of 
its  obliteration.     According  to  another  theory,  an  embolus  may 
cause  aneurysm  by  setting  up  inflammatory  changes  in  the  vessel 
at  the  point  at  which  it  lodges.     The  inflammation  may  result 
either  in  the  complete  penetration  of  the  artery  by  a  process  of 
ulceration,  or  else  in  softening  of  its  coats  and  subsequent  dilata- 
tion.    All  emboli  do  not  act  in  this  manner,  and  the  production 
of  an  aneurysm  in  any  given  case  is  attributed  either  to  the 
embolus  being  calcareous  and  rough,  or  else  to  its  being  derived 
from  a  heart  affected  A^ith  "  ulcerative  endocarditis,"  and  conse- 
quently itself  impregnated  \^'ith  the  products  of  an  infective 
inflammation. 

Lastly,  another  possible  cause  of  aneurysm  must  be  mentioned. 
Suppuration  around  a  vessel  may  so  damage  it  that  the  coats 
may  yield  and  an  aneurysm  form,  or  the  artery  may  give  way 
and  rupture. 

Varieties  of  Aneurysm. 

An  aneurysm  consists  of  a  sac  and  its  contents.  The  sac  is 
formed  by  the  coats  of  the  diseased  vessel,  its  sheath,  and  the 
surrounding  structures,  in  varying  proportions.  The  contents 
of  the  sac  are  fluid  blood,  clotted  blood,  and  laminated  fibrin. 


VARIETIES  OF  ANEURYSM.  239 

Pathological  aneurvsnis  have  been  classified  in  various  ways. 
The  following  appears  to  be  one  of  the  simplest  : — 

(1)  Fusiform  aneurysm. 

(2)  Sacculated  aneurysm — 

(a)  True  ; 
(6)  False  ; 
(c)  DifEused. 

(3)  Dissecting  aneurysm. 

(4)  Cirsoid  aneurysm. 

The  various  forms  of  traumatic  aneurysm  have  been  already 
described  in  the  chapter  on  Injuries  of  Vessels. 

Fig.  55. 
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A  Fusiform  Aneurysm  of  the 
Common  Femoral  Artery. 


A  Sacculated  Aneurysm  of 
the  PopUteal  Artery. 


A  fusiform  aneurysm,  or  an  aneurysmal  dilatation,  is  a  dilata- 
tion of  a  vessel  in  its  whole  circumference  and  for  a  considerable 
portion  of  its  length.  Such  an  aneurysm  is  oval  in  shape,  and 
continuous  at  each  end  with  the  cavity  of  the  vessel  on  which  it 
has  been  formed.  Its  sac  consists  of  the  arterial  coats  in  an 
atheromatous  state,  with  a  few  shreds  of  adherent  fibrin.  It 
contains  usually  little  else  than  fluid  blood.  Fusiform  aneurysms 
are  found  on  the  large  arteries  alone,  and  far  more  frequently  on 
the  aorta  than  on  any  other  vessel.     (See  Fig.  55.) 
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A  sacculated  aneurysm  is  a  dilatation  of  an  artoiy  in  a  part 
only  of  its  circninforence.  A  "  true  "  sacculated  aneurysm  is 
one  the  sac  of  which  consists  of  all  three  coats  of  the  vessel.  A 
"  false  "  sacculated  aneurysm  is  one  in  which  the  internal  and 
middle  coats  have  been  thinned  away,  so  that,  on  section,  the 
sac  is  found  to  contain  the  outer  coat  alone.     (See  Fig.  56.) 

Considering  that  the  chief  cause  of  aneurysm  is  arterial  degene- 
ration, it  is  evident  that  "  true  "  aneurysms  must  be  of  rare 
occurrence,  for  the  degenerative  process  itself  usually  causes 
damage  to  some  of  the  coats  before  an  aneurysm  commences. 

A  diffused  sacculated  aneurysm  is  one  in  which  the  sac  contains 
none  of  the  coats  of  the  vessel,  but  consists  simply  of  the  sheath, 
with  condensed  surrounding  tissues  and  blood-clot.  This  form 
of  aneurysm  has  also  been  called  "  consecutive." 

A  dissecting  aneurysm  is  one  in  which  the  blood  is  contained 
in  a  sac  formed  within  the  wall  of  the  artery  itself,  the  blood 
passing  down  between  the  layers  of  the  middle  coat,  and  splitting 
the  wall  of  the  vessel  for  a  greater  or  less  distance.  Such  an 
aneurysm  necessarily  results  from  a  destruction  or  rupture  of 
the  inner  coat,  for  by  this  means  alone  can  the  blood  obtain  an 
entrance.  The  reason  why  dissecting  aneurysms  are  not  of 
greater  frequency  is  that,  as  a  rule,  the  coats  are  matted  to  one 
another  by  fibrous  tissue  before  the  inner  coat  gives  way.  It  is 
when  this  process  of  adhesion  fails,  or  when,  as  the  result  of  some 
sudden  stress,  a  locahsed  rupture  of  the  inner  coat  occurs,  that 
a  dissecting  aneurysm  is  formed.  Dissecting  aneurysms  occur 
in  the  aorta  alone,  and  may  progress  in  one  of  two  ways.  In -the 
first  place,  the  blood  may  burst  its  way  through  the  mtima,  and 
may  thus  return  to  the  ca^^ty  of  the  diseased  vessel  after  a 
transit  of  some  length  through  its  walls.  Secondly,  it  may  burst 
through  the  outer  coat,  and,  escaping  into  the  surrounding  parts, 
cause  death  by  hsemorrhage. 

The  natural  course  of  an  aneurysm  may  be  in  one  of  two 
directions.  It  may  progress  and  cause  the  death  of  the  patient, 
or  may  become  spontaneously  cured.  Unfortunately,  the  former 
is  infinitely  the  more  common,  yet  it  is  of  much  importance 
thoroughly  to  understand  the  processes  by  which,  independently 
of  surgical  interference,  a  cure  may  be  promoted. 

A  fusiform  aneurysm  sometimes  remains  in  an  almost  stationary 
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condition  for  many  years,  and  so  long  as  it  remains  fusiform  is 
little  likely  to  kill  the  patient,  unless,  indeed,  it  do  so  by  inter- 
ference with  the  action  of  the  heart.  What  usually  happens  is 
that,  after  a  varying  length  of  time,  the  dilated  artery  commences 
to  peld  more  rapidly  at  one  part  of  its  circumference  than  at 
the  rest,  and  thus  from  the  fusiform  aneurysm  a  sacculated 
aneurysm  springs. 

The  sac  of  a  sacculated  aneurysm  at  first  consists  of  some  at 
least  of  the  coats  of  the  diseased  vessel,  although  even  from  its 
commencement  it  receives  support  from  its  sheath  and  from  the 
surrounding  structures.  As  the  sac  increases  in  size  from  the 
constant  pressure  of  the  blood,  the  arterial  walls  become  more 
and  more  thinned  away,  so  that  although  at  first,  perhaps,  a  true 
aneurysm,  its  inner  and  middle  coats  wear  away,  and  it  becomes 
a  false  one.  Later  still,  all  its  coats  being  destroyed,  it  is  called 
"  diffused  "  or  "  consecutive,"  the  blood  being  limited  merely  by 
the  arterial  sheath  and  the  surrounding  tissues.  These  latter 
undergo  considerable  changes,  and  become  matted  together  by 
fibrous  tissue  into  a  firm,  resistant  mass.  Were  it  not  for  the 
support  thus  accorded  to  the  sac  by  the  surrounding  soft  tissues 
and  by  the  arterial  sheath,  the  rupture  of  an  aneurysm  would 
occur  at  a  much  earher  period  than  is  usually  the  case.  This 
point  is  well  illustrated  by  aneurysm  of  the  cerebral  vessels,  for 
the  latter,  receiving  little  or  no  support  from  the  tissues  in  which 
they  lie,  are  never  the  seat  of  aneurysniB  of  any  size  ;  the  diseased 
vessel  gives  way  instead  of  continuing  to  dilate. 

In  any  case,  when  an  aneurysmal  sac  no  longer  contains  anv  of 
the  arterial  coats,  and  consists  merely  of  the  condensed  surround- 
ing tissues,  it  is  very  liable  to  increase  with  greater  rapidity  than 
before,  and,  inasmuch  as  the  support  it  receives  from  its  surround- 
ings necessarily  varies  at  different  parts,  it  increases  more  raj)idly 
in  the  direction  of  the  least  resistance.  After  a  variable  time  it 
bursts,  and  is  now  called  a  ruptured  aneurysm.  The  rupture  may 
take  place  into  the  soft  tissues  of  the  part  in  which  the  vessel  is 
placed,  and,  if  the  escape  of  blood  be  great,  the  rupture  may  be 
followed  by  such  an  amount  of  obstruction  to  the  circulation  that 
gangrene  results.  Sometimes  the  rupture  takes  place  into  a 
serous  cavity,  such  as  that  of  the  pleura  or  pericardium,  and  then 
the  escape  of  blood  is  at  once  both  rapid  and  j^rofuse.     Some- 
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times,  tliouj^li  comparatively  rarely,  an  aneurysm  readies  the 
cutaneous  surface,  and  bursts  there.  If  so,  the  hsemorrhajie  is 
not  so  sudden  or  profuse  as  would  naturally  be  expected.  On  the 
contrary,  days  or  weeks  may  pass  before  death  results.  During 
its  growth  an  aneurysm  spares  no  structure  with  which  it  comes 
in  contact.  The  constant  pressure  of  the  sac,  by  interfering  with 
their  circulation,  causes  atrophy  of  soft  tissues  and  of  bones  alike, 
and  thus,  in  the  case  of  aortic  aneurysms,  the  bodies  of  the 
vertebra?,  the  ribs,  and  the  sternum  may  be  in  great  part  destroyed. 
In  popliteal  aneurysms,  the  posterior  surface  of  the  femur  is 
sometimes  partially  excavated,  and  the  sac  has  been  known  to 
open  into  the  knee-joint. 

The  pressure  exercised  by  the  aneurysm  on  the  surrounding 
structures  occasionally  causes  tolerably  acute  inflammation. 
This,  especially  when  bacterial  infection  occurs,  may  progress 
to  suppuration  and  sloughing,  the  sac  may  be  opened,  and  profuse 
hjBmorrhage  may  cause  a  speedy  death. 

Spontaneous  Cure  of  Aneurysm. 

There  are  practically  but  two  ways  in  which  an  aneurysm  can 
become  cured  ;  the  one  is  by  the  gradual  filling  of  the  sac  with 
laminated  fibrin,  the  other  by  the  rapid  clotting  of  the  blood 
contained  within  the  sac.  A  clot  composed  of  laminated  fibrin  is 
often  called  an  "  active  clot,"  whilst  that  formed  by  the  coagula- 
tion of  the  blood  contained  in  the  sac  at  any  one  time  is  called  a 
"  passive  clot."  In  either  case,  the  sac  having  become  filled,  the 
clot  may  extend  into  and  occlude  the  diseased  vessel  from  which 
the  aneurysm  springs.  All  treatment,  medical  and  surgical  alike, 
aims  at  causing  the  formation  of  either  an  active  or  a  passive  clot. 

For  the  formation  of  a  laminated  clot  it  is  essential  that  the 
blood  shall  continue  to  circulate  through  the  sac,  and  that  its 
flow  shall  not  be  sufficiently  forcible  to  wash  away  the  fibrin. 

The  more  feeble  the  stream  of  blood,  the  less  is  it  able  to  dilate 
the  sac  ;  and  the  more  fibrin  is  deposited  on  the  walls  of  the  latter 
the  more  capable  will  they  be  of  resisting  the  blood-pressure. 
Now,  the  presence  of  an  aneurysm  on  a  vessel  more  or  less 
impedes  the  flow  of  blood  through  it,  and,  consequently,  the 
peripheral  parts  tend  to  become  badly  supplied.     But  in  all  parts 
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of  the  body  the  obstruction  to  the  circulation  through  any  one 
vessel  causes  the  blood  to  betake  itself  to  other  and  less  obstructed 
channels,  and  a  "  collateral  circulation  "  is  estabhshed.  This  also 
occurs  in  the  case  of  aneurysm,  and,  as  the  blood  flows  through 
other  vessels,  the  circulation  through  the  diseased  artery  becomes 
more  feeble,  and  the  tendency  to  the  formation  of  a  laminated 
clot  is  increased.  The  more  feeble  the  patient  becomes,  the  less 
is  the  blood-tension  and  the  weaker  the  circulation,  and  so,  in 
some  cases  at  any  rate,  a  natural  cure  takes  place. 

In  addition,  however,  to  this  process  of  spontaneous  cure — a 
tendency  to  which  may  be  said  to  exist  in  all  aneurysms — certain 
accidental  circumstances  may  arise  which  favour  the  occlusion  of 
the  aneurysmal  sac.  The  first  of  these  accidents  is  the  separation 
of  a  portion  of  the  clot  already  formed  in  the  sac,  followed  by  its 
lodgment  either  in  the  mouth  of  the  sac  itself  or  else  in  the  vessel 
on  the  distal  side  of  the  aneurysm.  In  the  latter  case,  the  artery 
being  occluded,  and  the  circulation  through  it  arrested,  the  col- 
lateral circulation  will  be  opened  up,  less  blood  than  formerly  will 
flow  through  the  aneurysm,  and  the  latter  may  then  be  filled  with 
laminated  clot.  It  is  evident  that  for  such  a  curative  process  it  is 
essential  that  the  arteries  which  carry  on  the  collateral  circulation 
shall  be  given  off  on  the  cardiac  side  of  the  aneurysm,  for  if  such 
is  not  the  case,  and  the  collateral  branches  come  off  between  the 
mouth  of  the  sac  and  the  place  where  the  vessel  is  plugged,  just 
as  much  blood  will  pass  through  the  diseased  artery  to  reach  the 
collaterals  as  previously  passed  along  the  main  trunk  itself. 

This  method  of  natural  cure  by  occlusion  of  the  artery  beyond 
the  sac  is  imitated  by  the  surgeon  in  the  operation  of  distal 
ligature,  an  operation  which  only  holds  out  hope  of  success  when 
no  important  vessels  are  given  of?  between  the  seat  of  ligature 
and  the  sac,  as,  e.g.,  in  the  common  carotid. 

When  the  detached  portion  of  clot  lodges  in  the  mouth  of  the 
sac  itself,  and  so  prevents  either  the  ingress  or  egress  of  the  blood, 
that  blood  which  remains  in  the  aneurysm  forms  a  passive  clot 
and  so  fills  up  the  sac.  This  mode  of  spontaneous  cure  is  imitated 
in  the  treatment  of  aneurysms  by  the  application  of  an  Esmarch's 
bandage,  the  Umb  being  emptied  of  blood  above  and  below  the 
aneurysm,  while  the  sac  of  the  latter  remains  filled.  The  bandage 
is  left  on  a  sufficient  length  of  time  to  allow  of  a  passive  clot  being 
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fornicd  before  blood  is  again  allowed  to  circulate.  Other  methods 
of  spontaneous  cure  are  described,  but  are  certainly  of  rare  occur- 
rence. Thus,  the  sac  is  said  occasionally  to  cause  pressure  on 
the  arterv  above  the  seat  of  aneurysm,  and,  by  thus  diminishing 
the  flow  of  blood,  to  cause  the  formation  of  a  laminated  clot.  In 
other  cases,  again,  the^  development  of  another  aneurysm  on  the 
same  vessel  may  cause  the  circulation  in  the  latter  to  become  so 
nmch  retarded  as  to  promote  a  cure.  Of  this  I  have  myself  seen 
one  instance  in  the  case  of  a  woman,  who  died  from  an  aneurysm 
of  the  first  part  of  the  right  subclavian  artery,  and  in  whom  a 
post-mortem  examination  showed  another  aneurysm  on  the  third 
part  of  the  same  vessel  completely  filled  with  fibrin,  and  only 
comnumicating  with  the  artery  by  a  minute  aperture. 

Lastly,  in  some  cases  inflannuation  of  the  sac  may  cause  the 
formation  of  clot.  This  is  certainly  a  very  rare  event,  and  the 
occurrence  of  inflammation  is  a  thing  rather  to  be  dreaded  than 
desired. 

In  all  cases  of  spontaneous  cure,  however  promoted,  there  is 
another  factor,  namely,  the  tendency  to  contraction  of  the  sac 
and  of  the  surromiding  tissues.  The  latter  have  been  thrust 
aside  by  the  growth  of  the  aneurysm,  and  are,  so  to  say,  constantly 
endeavouring  to  overcome  the  dilating  force  and  return  to  their 
natural  positions.  Any  loss  of  powder  in  the  dilating  force  of  the 
circulation  in  the  aneurysm  is  consequently  follow^ed  by  a  con- 
traction of  the  surrounding  parts  and  pressure  on  the  sac  itself — 
a  contraction  which  tends  to  continue  until  the  former  position 
of  the  displaced  structure  is  restored. 

EfEects  of  Ligature  and  of  Pressure  on  Aneurysms. 

Allusion  has  already  been  made  to  the  mode  of  cure  in  the  case 
of  distal  ligature,  but  a  few  words  must  be  said  on  the  results  of 
the  Hunterian  operation.  This  operation  consists  in  the  apphca- 
tion  of  a  ligature  to  the  diseased  artery  on  the  cardiac  side  of  the 
sac.  The  result  of  such  a  proceeding  is  the  occlusion  of  the  artery 
at  the  seat  of  ligature,  the  diminution  or  cessation  of  the  blood- 
stream through  the  aneurysm,  and  the  gradual  filling  of  the  latter 
by  laminated  clot  in  the  first  case,  or  its  rapid  filling  by  passive 
clot  if  the  flow  of  blood  through  the  aneurysm  has  entirely  ceased. 
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The  clotting  in  the  sac  extends  to  the  artery,  and  tbiis  the  latter 

is  occluded  in  two  places — at  the  seat  of  Ugature,  and  where  it 

formerly  communicated    with    the    sac.      Between  these  two 

points  the  vessel  in   most    cases    remains  pervious,    and!    this 

is  always  the  case  where  any  length  of  vessel 

intervenes,   and  where  branches  are  given  off 

between  the  hgature  and  the  aneurysm.     Where 

the  ligature  is  applied  close  above  the  sac,  the 

clotting  may  extend  along  the  intervening  portion 

of  artery.     The  application  of  pressure  promotes 

the  cure   of   an   aneurysm   by   diminishing  the 

blood-stream,  just  as  does  a  ligature,   but  the 

vessel  is  not  obliterated  where  the  pressure  is 

applied. 

The  changes  that  occur  in  the  aneurysm  after  it 
has  been  filled  by  clot  may  be  briefly  described. 
The  clot  becomes  in  part  organised,  and  is 
in  part  removed.  The  aneurysm  becomes  very 
dark  and  fibrous,  and  shrinks  rapidly.  Some 
years  after  cure  but  little  may  remain  of  the 
original  swelhng,  beyond  a  small  oval  mass  of 
fibrous  tissue.  This,  together  with  other  points 
in  the  cure  of  aneurysm,  is  well  shown  in  the 
accompanying  drawing  of  the  arteries  of  the 
lower  extremity  of  a  man  whose  superficial 
femoral  had  been  ligatured  five  years  before 
death.  The  aneurysm  is  converted  into  a  small 
fibrous  lump,  which  encloses  within  it  the 
remains  of  the  popliteal  artery  ;  the  latter  has 
been  occluded  for  a  length  of  about  3  inches. 
The  superficial  femoral  has  been  occluded  by 
the  ligature,  but  between  the  seat  of  operation 
and  the  sac  the  vessel  is  pervious.     (See  Fig.  57.) 
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The  Femoral  and  Popliteal  Vessels,  five  years  after  liga- 
ture of  the  superficial  femoral  for  the  cure  of  a  popliteal 
aneurysm.  'I'hc  vessel  has  been  occluded  by  the  ligature 
at  A,  and  again  at  the  seat  of  aneurysm.  The  aneurysm 
itself  is  represented  by  a  small  mass  of  fibrous  tissue,  b. 
The  artery  between  the  seat  of  ligature  and  the  sac  is  patent. 
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The  chief  -tiangers  of  ligature  for  the  cure  of  aneurysm  are  three 
in  numben — namely,  secondary  haemorrhage,  gangrene  of  the  limb, 
and  su'[)puration  in  the  sac.  With  regard  to  the  first,  there  is 
nothing  special  to  say,  but  the  remaining  two  require  some  ex- 
planation. 

In  some  cases  the  gangrene  is  dry,  but  in  many  it  is  moist. 
The  dry  gangrene  is  certainly  the  result  of  the  arrest  of  the 
arterial  circulation,  but  the  moist  gangrene  evidently  must  be 
due  to  some  occlusion  of  the  veins  as  well.  This  occlusion  is 
sometimes  caused  by  an  injury  to  the  main  vein  at  the  time  of 
operation,  A\nth  the  consequent  formation  of  a  thrombus.  In  other 
cases,  it  seems  to  be  due  to  pressure  on  the  vein  by  the  aneurysmal 
sac.  It  is,  of  course,  a  common  thing  for  the  main  vein  to 
be  compressed  to  some  extent  by  an  aneurysm,  yet  as  a  rule 
the  venous  current  is  not  completely  obstructed.  As  a  result 
of  ligature,  however,  the  conditions  are  altered,  for  as  the  vis  a 
tenjo  is  much  diminished,  the  force  of  the  venous  current  is 
lessened,  whereby  it  is  more  incapable  of  resisting  the  pressure. 
From  these  causes,  therefore,  gangrene  after  ligature  is  liable  to  be 
of  the  moist  variety.  In  any  case,  it  commences  at  the  periphery, 
but,  whilst  sometimes  very  limited,  in  other  cases  it  quickly 
spreads. 

Suppuration  in  the  sac  is  of  rare  occurrence.  It  probably 
results  from  infection  of  the  clot  by  micro-organisms,  resulting  in 
the  formation  of  pus.  Suppuration  of  the  sac  is  an  event  of 
comparatively  late  occurrence,  and  is  met  with  from  three  to 
eight  weeks  after  Hgature.  If  the  sac  be  incised,  there  is  usually 
no  large  haemorrhage,  for  the  artery  is  by  this  time  occluded. 

Cirsoid  Aneurysm. 

Cirsoid  aneurysm,  or  aneurysm  by  anastomosis,  consists  of  a 
dilatation  and  elongation  of  one  or  more  arteries.  The  condition 
may  in  most  cases  be  regarded  as  a  new  growth — an  arterial 
angeioma,  but  in  many  cases  veins  are  also  involved.  The  dila- 
tation of  the  vessels  is  in  some  cases  tolerably  equable,  but 
usually,  each  diseased  artery  presents  numerous  pouches  or 
sacculi.  The  longer  the  disease  lasts,  the  more  extensive  does 
it  become,  and  vessels  at  first  healthy  are  gradually  involved.     In 
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many  cases  the  veins  and  capillaries  become  greatly  distended, 
and  a  fully  developed  aneurysm  by  anastomosis  shows  itself  as 
an  irregular  pulsating  tumour  composed  of  large  and  tortuous 
vessels  opening  directly  into  one  another.  When  a  cirsoid 
aneurysm  has  existed  for  some  time,  the  walls  of  its  constituent 
arteries  become  greatly  thinned. 

The  patients  in  whom  this  form  of  arterial  disease  occurs  are 
mostly  young  adults.  It  is  usually  found  upon  the  scalp  and 
forehead  ;  occasionally  it  commences  in  a  pre-existing  nsevus. 
The  chief  danger  of  a  cirsoid  aneurysm  is  rupture  and  haemorrhage. 


CHAPTER  XXIX. 
DISEASES  OF  VEINS. 

Varix. 

A  VEIN  which  becomes  more  dilated  than  is  natural  is  said  to  be 
varicose. 

The  chief  causes  of  varix  are — mechanical  obstruction  to  the 
venous  circulation,  and  weakness  of  the  heart's  action,  com- 
bined with  general  debility  and  loss  of  muscular  tone.  In  addi- 
tion to  these,  certain  occupations  and  visceral  diseases  promote 
the  development  of  varix  in  special  locahties  and  in  many  other 
cases  the  enlargement  of  the  veins  is  a  congenital  abnormality. 

The  chief  situations  of  varix  are  the  leg  and  thigh,  especially 
on  the  inner  side,  the  anus  and  rectum,  and  the  spermatic  cord. 
In  the  lower  extremity,  varicose  veins  are  liable  to  be  induced  by 
any  occupation  which  entails  much  standing,  and  so  favours 
gravitation  of  the  blood  and  increased  pressure  on  the  walls  of 
the  vessel  which  contains  it.  The  superficial  veins  are  more  often 
diseased  than  the  deep  ones,  for  they  are  not  supported  by  -the 
muscles.  The  longer  the  column  of  blood,  the  greater  will  be 
the  pressure  on  the  veins,  and  for  this  reason  the  internal  saphe- 
nous vein  is  more  liable  to  varix  than  the  external.  The  force 
of  the  arterial  circulation  is  also  diminished  at  the  extremities  of 
the  body,  and,  especially  when  the  hearu  is  acting  feebly,  the 
arterial  stream  is  not  sufficiently  \ngorous  to  support  and  propel 
the  venous  blood.  The  constriction  of  the  thigh  by  tight  garters, 
and  the  pressure  of  the  gravid  uterus  on  the  iliac  veins,  are  also 
well  recognised  causes  of  varix  of  the  lower  extremity. 

Varix  of  the  veins  of  the  spermatic  cord,  or  "  varicocele,"  occurs 
much  more  frequently  on  the  left  side  than  on  the  right,  and 
commonlv  originates  about  pubertv.     Its  causes  are  supposed  to 
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be  the  length  of  the  cohimn  of  blood  in  a  vein  without  valves,  the 
tortuous  course  and  frequent  anastomoses  of  the  veins  near  the 
testis,  and  the  slight  support  afforded  by  the  loose  and  yielding 
textures  of  the  scrotum.  The  pressure  of  the  rectima  or  sigmoid 
flexure  is  generally  considered  to  account  for  the  prevalence  of 
varicocele  on  the  left  side,  but  the  greater  length  of  the  left 
spermatic  vein  is  a  consideration  of  at  least  equal  importance. 

Varicose  veins  in  the  rectum,  or  haemorrhoids,  are  specially 
caused  by  any  obstruction  to  the  circulation  through  the  liver  ; 
by  constipation,  which  leads  not  only  to  pressure  on  the  rectal 
veins  by  scybalous  masses,  but  also  to  habitual  straining  at  stool ; 
by  the  pressure  of  the  gravid  uterus,  of  uterine  tumours,  or  of  an 
enlarged  prostate  ;    and  by  sedentary  occupations. 

The  anatomical  changes  in  varicose  veins  are  easily  appreciated. 
On  account  of  inability  to  support  the  blood-pressure,  the  vessel 
dilates,  sometimes  in  its  whole  length,  but  more  frequently  at 
certain  places  where  the  pressure  is  greatest — e.g.,  above  a  valve 
or  at  the  point  of  entrance  of  a  branch  vein.  As  the  dilatation 
increases,  the  valves  cease  to  act  efficiently,  and  thus,  when  they 
are  most  needed  to  break  and  support  the  long  blood-cokunn,  they 
gradually  become  useless,  and  after  a  time  may  almost  completely 
atrophy.  In  some  cases  the  vein-walls  are  thickened  to  resist 
the  excessive  pressure,  the  thickening  being  chiefly  due  to  increase 
of  fibrous  tissue  ;  in  other  cases,  unable  to  withstand  the  dilating 
force,  they  become  extremely  thin  and  lacerable. 

It  is  commonly  supposed  that,  in  the  lower  extremity,  it  is  the 
superficial  veins  alone  that  become  dilated  ;  but  this  is  not  the 
case,  for,  in  almost  all  patients  in  whom  the  superficial  veins  are 
varicose,  the  deeper  ones  are  slightly  affected,  and  the  most 
prominent  bulgings  often  mark  the  site  of  a  communication 
between  a  deep  and  a  superficial  branch.  But  not  only  does  a 
varicose  vein  increase  in  diameter  ;  it  also  increases  in  length, 
and,  in  consequence,  becomes  curved  and  tortuous.  This  tor- 
tuous condition,  in  turn,  causes  still  further  obstruction  to  the 
blood-stream,  and  at  the  convexity  of  each  curve,  where  the 
obstruction  is  greatest,  pouches  of  large  size  are  formed. 

Effects  of  varicose  veins. — In  some  instances  no  material 
effects  result  from  varicosity  of  the  veins,  but  in  most  cases  of 
long  standing  the  tissues  which  they  drain  suffer  to  a  greater  or 
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loss  extent.  One  of  the  first  effects  of  varix  is  congestion  and 
swelling  of  the  peripheral  parts,  with  exudation  of  serum  from  the 
distended  vessels  and  increased  succulence  of  the  soft  tissues. 

Sometimes  matters  go  no  further  than  this,  but  very  commonly 
the  exudation  increases  and  catarrhal  inflammation  of  the  skin, 
or  eczema,  ensues.  After  this,  ulceration  may  follow,  for  the 
sodden  and  thinned  epidermis  is  readily  destroyed  by  the  most 
trivial  injury,  and  then  the  sensitive  papillary  layer  of  the  skin 
is  exposed.  Such  exposure  results  in  inflammation,  which  rapidly 
progresses  to  the  formation  of  an  ulcer,  and  this,  once  formed, 
will  tend  to  progress  so  long  as  the  abnormal  conditions  of  the 
circulation  which  produced  it  continue  to  act. 

Another  result  of  varicose  veins  is  atrophy  of  the  tissues  in 
contact  mth  them  from  the  constant  pressure  of  the  dilated  vessel. 
In  this  way  the  superjacent  skin  may  become  extremely  thinned, 
so  that  in  exceptional  cases  but  slight  injury  is  sufficient  to 
rupture  the  dilated  and  exposed  vein.  Profuse  haemorrhage  may 
thus  be  caused,  and  although  readily  arrested  by  pressure,  a 
varicose  ulcer  may  originate  at  the  site  of  the  rupture. 

The  thinness  of  the  skin  and  the  slowness  of  the  blood-stream 
in  varicose  veins  also  predispose  to  phlebitis  and  thrombosis, 
subjects  which  are  dealt  with  below.  It  is  to  attacks  of  inflam- 
mation that  most  of  the  more  troublesome  and  painful  symptoms 
of  varicose  veins  are  to  be  attributed  rather  than  to  their  mere 
dilatation  and  tortuosity. 

The  discoloration  of  the  skin  in  the  neighbourhood  of  a  varicose 
vein  is  the  result  of  an  escape  of  some  of  the  red  blood-cells 
and  their  subsequent  disintegration.  It  is  liable  to  occur  in  any 
tissues  which  are  chronically  inflamed. 

Thrombosis  and  Phlebitis. 

By  thrombosis  is  meant  the  formation  of  a  solid  clot,  or 
thrombus,  during  life,  in  the  heart  or  blood-vessels. 

Phlebitis  means  inflammation  of  a  vein,  and  is  frequently 
associated  w^ith  thrombosis. 

The  clotting  of  blood  is  due  to  the  conversion  of  the  soluble 
fibrinogen  of  the  plasma  into  an  insoluble  form — fibrin.  This 
change  is  brought  about  by  the  fibrin  ferment  (thrombin),  which 
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is  believed  to  arise  in  part  from  the  disintegration  of  leucocytes, 
but  more  particularly  from  the  blood  platelets.  According  to 
modern  \'iews,  the  platelets  play  a  fundamental  part  in  coagula- 
tion. In  many  cases,  at  all  events,  the  earliest  commencement 
of  a  clot  consists  in  the  fusion  of  masses  of  platelets  ;  the  forma- 
tion of  a  fibrin  network  is  a  secondary  event. 

The  structure  of  thrombi. — ^The  earliest  stages  of  a  clot  have 
been  watched  microscopically  in  the  li\ang  vessels  of  a  tissue 
artificially  injured.  They  have  usually  been  seen  to  consist  in 
the  running  together  of  the  blood  platelets  into  a  granular  viscous 
mass,  filling  the  vessel  or  adhering  to  its  wall.  Such  primary 
thrombi  are  known  as  "  platelet  thrombi,"  but  primary  thrombi 
of  leucocytes  have  also  been  described  and  also  hyaline  thrombi  of 
pure  fibrin  ;  these  latter  forms  are  comparatively  rare.  But  at 
the  stage  when  a  clot  is  recognisable  by  the  naked  eye,  it  consists 
of  a  fibrinous  network  entangling  red  and  white  corpuscles  ;  the 
platelets  are  no  longer  recognisable  even  with  the  microscope. 
Two  chief  varieties  of  thrombus  are  found,  according  as  the  clot 
has  been  formed  from  blood  at  rest  or  from  blood  in  motion. 
In  the  former  case,  the  whole  mass  of  blood  coagulates  almost 
at  the  same  time,  and  the  relative  proportions  of  red  and  white 
corpuscles  are  those  seen  in  normal  blood.  The  red  corpuscles 
so  vastly  outnumber  the  white  that  the  whole  clot  is  of  a  uniform 
deep  red  colour,  and  there  is  no  lamination  to  be  seen.  Such 
a  clot  is  at  first  soft  and  gelatinous,  easily  broken  dovni ;  it  is 
known  as  a  red  or  passive  thrombus.  But  when  a  clot  is  formed 
from  a  mo\ang  blood-stream  it  is  produced  much  more  gradually, 
and  usually  in  layers,  so  that  it  is  often  visibly  laminated. 
It  also  contains  a  great  excess  of  leucocytes,  because  these 
habitually  move  along  at  the  margin  of  the  stream,  and  hence 
become  entangled  in  the  fibrin  in  disproportionate  numbers. 
Such  a  clot  is  therefore  pale  in  colour,  and  it  is  also  firmer  and 
more  adherent  than  the  red  thrombus  ;  it  is  knowm  as  the  white 
or  active  thrombus.  The  distinction  between  these  two  forms  of 
clot  is  important,  and  must  always  be  kept  in  mind.  Mixed 
thrombi  also  occur,  in  which  red  and  white  layers  are  intermingled. 
Clotting  of  the  blood  in  the  heart  or  vessels  after  death  is  a 
familiar  sight  in  the  post-mortem  room.  It  is  not  thrombosis, 
and  the  student  must  early  learn  to  distinguish  between  the  two 
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conditions.  Tlu*  tliroiubi  which  iiatiirally  occur  diirin*];  lilc 
(apart  from  ligature  of  vessels  or  tlieir  accidental  obstiuction' 
are  almost  invariably  of  the  white  or  mixed  variety,  adherent 
and  more  or  less  friable.  Clots  formed  after  death  are  soft 
gelatinous,  and  non-adherent,  coiiforining  to  the  type  of  rec 
thrombus,  except  that  often  a  sufficient  interval  has  elapsec 
between  the  cessation  of  the  circulation  and  the  formation  of  the 
clot  to  allow  of  a  more  or  less  complete  subsidence  of  the  cor- 
puscles. The  most  dejDcndent  parts  of  such  a  clot  as  may  oftei 
be  seen  in  the  auricles  after 'death,  are  deep  red,  while  the  upper- 
most  parts  are  of  a  semi -translucent  yellowish  appearance.  Tlu 
precise  appearances  depend  on  the  interval  after  death  at  whicl 
the  clotting  has  occurred. 

The  causes  leading  to  true  thrombosis  may  be  considered  undci 
two  headings,  predisposing  and  direct.  It  is  well  known  thai 
blood  removed  from  the  living  vessels  invariably  clots  unless 
special  precautions  arc  taken.  It  is  not  so  nnich  that  contad 
with  living  endothelium  prevents  coagulation,  as  that  contad 
with  anything  else  causes  it. 

The  predisposing  causes  of  thrombosis  are  two  in  number 
The  first  is  retardation  of  the  blood-stream.  Mere  slowing  of  th( 
stream,  and  even  stasis,  need  not  cause  clotting  in  healthy  vessels 
but  as  a  predisposing  or  adjuvant  cause  this  condition  is  impor 
tant.  In  wasting  diseases,  such  as  phthisis,  the  feeble  circulatior 
sometimes  results  in  the  formation  of  a  thrombus  in  the  vessels 
of  the  extremities,  where  the  circulation  is  naturally  most  diffi 
cult.  The  blood  clots  first  behind  the  valves,  the  blood-strean 
being  too  feeble  to  force  them  open.  In  other  cases  the  pressur( 
of  a  splint,  a  bandage,  or  other  mechanical  appliance  may  produce 
clotting  at  the  seat  of  pressure.  The  slowness  of  the  blood 
stream  in  varicose  veins,  already  described,  is  another  fertik 
source  of  thrombosis.  In  the  second  place  there  are  certaii 
constitutional  conditions  which  predispose  to  clotting  of  th( 
blood ;  such  are  gout,  chlorosis,  pregnancy,  and  marasmus 
generally.  Why  this  should  be  so  is  not  clear.  It  is  possibk 
that  in  marasmus,  the  general  feebleness  of  nutrition,  and  th( 
slowing  of  the  circulation  combine  to  interfere  with  a  propei 
supply  of  nourishment  to  the  vascular  endothelium,  which  thus 
tends  to  offer  an  unnatural  surface  to  the  blood. 
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The  direct  causes  of  thrombosis  may  be  classed  as  follows  : — 

Injuries. — Any  injury  to  a  vein  may  lead  to  clotting,  but  those 
which  lay  open  the  cavity  of  the  vessel  are  more  likely  to  do  so 
than  are  mere  contusions.  Lacerated  and  jagged  wounds  are 
followed  by  more  chatting  than  are  clean  incisions. 

Contact  with  foreign  bodies  is  well  known  to  cause  coagulation 
of  the  blood.  This  is  true  also  of  contact  mth  tissues  uncovered 
by  endothelium,  as  is  frec[uently  seen  in  degenerate  and  athero- 
matous arteries,  and  cardiac  vegetations.  The  latter  increase 
in  size  by  the  organisation  of  the  thrombus  constantly  deposited 
on  their  surfaces.  The  extension  into  a  vein  of  a  new  growth 
may  lead  to  clotting. 

Obstructive  vascular  lesions  lead  to  secondary  thrombosis, 
as  when  a  vessel  is  tied,  when  an  embolus  occludes  it,  or  when 
it  is  compressed  from  ^nthout. 

Inflammatory  changes  in  the  vessel  wall,  whether  these  be 
primary  or  due  to  extension  of  mischief  from  surrounding  parts, 
are  amongst  the  most  important  direct  causes  of  tlu'ombosis. 
Most  cases  of  phlebitis  come  under  this  heading,  and  it  is  here 
that  bacterial  invasion  is  seen  to  play  an  important  part  in  the 
causation  of  thrombosis.  Many  of  these  cases  are  non-suppura- 
tive,  and  only  the  routine  bacteriological  examination  of  the 
clots  has  shown  how  large  a  proportion  of  apparently  spontaneous 
forms  of  thrombosis  are,  in  reahty,  of  infective  origin.  With  the 
more  obviously  septic  cases  the  common  pyogenic  micro-organisms 
are  concerned,  and  these  will  be  mentioned  later,  but  there  are 
many  streptococci  of  low  \'irulence,  incapable  of  causing  suppura- 
tion, but  well  able,  should  they  gain  a  foothold  in  the  vessels,  to 
set  up  a  chronic  inflammation  with  thrombosis.  Of  this  nature 
are  most  of  the  cases  of  "  plastic  phlebitis  "  now  to  be  mentioned. 

Plastic  Phlebitis. 

All  cases  of  thrombosis  were  formerly  supposed  to  originate  in 
phlebitis,  but  it  is  now  certain  that  this  is  not  true.  Inflamma- 
tion of  veins  is,  however,  a  connnon  thing,  and  is  associated  with 
a  large  proportion  of  those  cases  of  thrombosis  which  appear  to 
arise  spontaneously. 

As  far  as  can  be  ascertained  at  present,  unless  phlebitis  occur 


254  PLASTIC  JMILKIUTIS. 

in  the  course  of  such  constitutional  conditions  as  marasmus, 
gout,  typhoid  fever,  &c.,  already  mentioned  as  causes  of  throm- 
bosis, it  always  owns  a  local  origin.  The  exciting  cause,  even  in 
these  non-suppurative  cases,  may  be  bacterial  infection. 

The  following  causes  may  result  in  inflammation  of  a  vein  : — 

First,  injuries. — If  a  vein  be  cut  across,  as  in  a)i  amputation, 
it,  like  all  other  injured  structures,  becomes  the  seat  of  a  local 
inflammatory  process  which  results  in  the  exudation  of  lymph, 
both  into  the  walls  and  into  the  cavity  of  the  vein.  This  lymph 
usually  undergoes  organisation  into  fibrous  tissue  in  exactly  the 
same  way  as  in  arteries  which  have  been  injured.  Contusions 
and  lacerated  wounds  are  also  liable  to  cause  local  phlebitis,  and 
continuous  pressure  may  produce  a  like  result. 

Secondly,  extension  of  inflammation  from  surrounding  parts. 

In  all  cases  of  inflammation,  the  veins  share  in  the  changes 
which  occur  in  the  parts  around  them.  Exudation  of  cells, 
vascularisation  of  the  inflammatory  products,  softening  of  the 
vein-wall,  and  finally  destruction  by  suppuration,  may  all  ensue. 
If  the  inflammatory  exudation  takes  place  beneath  tense  struc- 
tures, such  as  fasciae,  the  pressure  of  the  exuded  material  is  liable 
to  give  rise  to  a  widespread  thrombosis,  in  addition  to  the  clotting 
which  results  from  the  inflamed  state  of  the  vein-walls. 

Thirdly,  presence  of  a  thrombus. — A  thrombus  in  a  vein 
causes  a  certain  amount  of  irritation,  and  inflammation  of  the 
vein-wall  ensues.  The  termination  of  this  phlebitis  will  depend 
upon  the  character  of  the  clot ;  suppuration  occurs  only  when 
the  latter  is  in  a  septic  condition. 

The  changes  that  occur  in  the  vein  as  the  result  of  phlebitis 
are  such  as  are  common  to  all  inflammations,  and  need  no  special 
description.  They  include  swelling  and  cell  exudation  and  pro- 
liferation, and  the  cells  may  either  be  absorbed,  or  may  remain 
and  cause  a  permanent  thickening  of  the  vein- wall,  by  the  forma- 
tion in  it  of  fibrous  tissue.  The  effect  of  the  phlebitis  on  the 
circulating  blood  is  the  formation  of  a  thrombus,  and  the  conse- 
quent blocking  of  the  affected  vein.  This  may  certainly  occur 
independently  of  exudation  of  lymph  into  the  cavity  of  the  vessel, 
and  result  from  the  injury  done  to  the  endothelial  lining  by  the 
inflammatory  process. 

It  will  thus  be  seen  that  whilst,  on  the  one  hand,  thrombosis 
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may  cause  phlebitis,  on  the  other,  phlebitis  results  in  thrombosis. 
Further,  the  same  causes  which  produce  thrombosis  may  also 
cause  phlebitis,  and  in  many  cases  it  is  quite  impossible  to  say 
whether  the  thrombosis  is  primary  or  whether  it  is  secondary  to 
an  antecedent  phlebitis. 

When  a  thrombus  has  been  formed  in  a  vessel,  it  may  extend 
either  with  or  against  the  blood-stream,  and  frequently  it  grows 
in  both  directions.  The  blood  on  each  side  of  the  thrombus  is 
not  in  a  stagnant  condition,  but,  on  the  contrary,  is  kept  in  a 
state  of  constant  and  regular  agitation.  Consequently  the 
thrombus  increases  not  only  by  a  gradual  extension  of  coagulation 
through  a  column  of  stagnant  blood,  but  by  the  formation  of 
active  clot  from  the  still  circulating  blood  at  either  end. 

If  the  clot  extend  towards  the  heart,  its  formation  is  usually 
arrested  when  it  reaches  the  orifice  by  w^hich  the  occluded  vein 
opens  into  a  larger  trunk,  a  termination  which  is  promoted  by 
the  greater  vigour  of  the  circulation  in  such  a  vessel.  Such  an 
arrest  is  not,  however,  of  constant  occurrence,  for  it  occasionally 
happens  that  clot  or  fibrin  is  deposited  upon  the  thrombus  where 
it  protrudes  into  the  main  trunk,  and  by  a  continuance  of  this 
process  the  latter  may  itself  be  occluded. 

When  the  clotting  progresses  against  the  blood-stream,  it  does 
not  usually  extend  beyond  the  first  patent  collateral  branch.  If 
the  original  thrombosis  has  commenced  in  a  main  vein,  such  as 
the  femoral,  then,  on  account  of  the  great  interference  with  and 
the  retardation  of  the  blood-stream,  clotting  is  hable  to  be 
very  extensive. 

Changes  in  the  thrombus. — The  first  and  most  constant  change 
is  contraction.  This  contraction  is  always  very  noticeable  in  a 
blood- clot  formed  outside  the  body,  and,  for  long  after  the 
formation  of  the  coagulum,  serum  continues  to  be  squeezed  out. 
Exactly  similar  changes  occur  in  the  thrombus  formed  in  a  vein, 
and,  in  consequence,  the  wall  of  the  vessel  is  puckered  at  the 
places  where  the  plugged  branch  veins  enter  it,  although  when 
examined  post-mortem  the  vein  as  a  whole  is  much  more  dis- 
tended and  prominent  than  is  a  healthy  vessel.  All  thrombi  are 
more  or  less  adherent  to  the  vein- wall.  In  most  cases  the  adhe- 
sion is  simply  by  coagulated  fibrin,  but  is  occasionally,  in  old 
clots,  by  fibrous  tissue. 
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After  it  has  contracted,  the  Ihroinbiis  becomes  gradually 
decoh)nsed,  the  red  blood-cells  disiiitegratiiifi;,  and  their  colouriiig- 
luatter  being  dilTiised  and  removed  in  the  manner  already 
described  in  the  chapter  on  Contusions.  The  older  a  clot,  the 
whiter  it  is. 

In  very  many  cases  the  clot  is  finally  absorbed  in  great  part, 
if  not  entirely.  It  is  most  probable  that  this  absorption  is  to  a 
large  extent  the  result  of  simple  degenerative  changes  which 
occur  in  its  more  central  parts  in  consequence  of  insufficient 
nutrition  ;  but  there  can  be  Uttle  doubt  that  mucfi  of  the  absorp- 
tion is  due  to  the  action  of  the  leucocytes  which  are  exuded  into 
the  clot  from  the  wall  of  the  vein  in  which  it  hes.  It  is  a  well- 
ascertained  fact  that  the  removal  of  clots  outside  the  vessels  is 
due  to  the  action  of  white  blood-cells,  and,  as  the  number  of 
leucocytes  in  a  thrombus  constantly  increases  from  the  time  of 
its  first  formation,  it  is  highly  probable  that  here  also  they  are 
employed  in  a  similar  work. 

When  absorption  does  not  take  place,  organisation  and  vascu- 
larisation  may  ensue.  The  process  is  the  same  as  that  already 
described  as  occurring  in  the  internal  clot  in  arteries  after  injuries, 
and  is  the  result  of  a  prohferation  of  the  endotheUal  and  sub- 
endothehal  cells,  and  their  development  into  fibrous  tissue.  This 
fibrous  tissue  afterwards  contracts,  just  as  does  a  scar,  and  may 
either  draw  the  vein-wall  with  it,  or  may  shrink  to  one  side  of 
the  vessel  and  so  allow  of  the  re-establishment  of  the  circulation. 
Much  more  rarely  the  blood  bores  a  hole  through  the  organised 
clot,  and  thus,  as  it  is  termed,  "  tunnels  "  the  thrombus. 

Lastly,  thrombi  which  are  of  long  standing  may  undergo 
calcareous  degeneration  and  form  "  phlebohths."  These  small 
concretions  are  very  common  in  the  veins  of  the  prostatic  plexus 
in  old  subjects  and  in  varicose  veins  in  the  leg. 

Results  of  thrombosis. — The  result  of  the  arrest  of  the  circula- 
tion in  any  vein  will  depend  on  the  freedom  with  which  the  blood 
is  able  to  return  by  other  channels.  Where  the  occluded  trunk 
is  small  and  superficial  the  tissues  which  it  drains  may  present 
no  change.  If,  on  the  contrary,  the  vein  be  the  main  one  of  the 
limb — e.g.,  the  femoral — then  there  is,  at  first,  a  bluish  discolora- 
tion with  swelling,  followed,  after  a  time,  by  a  dead- white  colour 
and  a  sohd  sort  of  oedema,  with  alteration  in  the  shape  of  th6 
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leg  aud  thigh.  When  the  vein  is  permanently  blocked,  this 
cedematous  condition  may  persist  for  years,  and  is  generally 
attended  by  much  interference  with  the  usefulness  of  the  part. 

Rarely,  portions  of  the  clot  become  detached,  and  are  carried 
by  the  circulation  to  the  right  side  of  the  heart,  and  thence  to 
the  lungs.  The  effects  of  this  embohsm  of  the  branches  of  the 
pulmonary  artery  depend  almost  entirely  on  the  size  of  the 
embolus,  and  the  consequent  interference  with  the  pulmonary 
circulation.     A  large  embolus  causes  sudden  death. 

Suppurative  Phlebitis. 

Suppurative  phlebitis  is  always  the  result  of  septic  changes  in 
the  tissues  around  the  vein,  and  is  usually  the  result  of  a  wound. 
There  is  no  such  thing  as  idiopathic  or  primary  inflammation  of 
a  vein,  with  exudation  of  pus  into  its  cavity.  It  is  a  matter  of 
invasion  of  the  vessel  by  pyogenic  bacteria. 

Suppurative  phlebitis,  indeed,  is  usually  accompanied  by  diffuse 
celluhtis,  an  inflammation  which  readily  extends  along  the  cellular 
tissue  which  surrounds  the  venous  trunks.  There  is  thus  a  so- 
called  "  periphlebitis,"  and  the  inflammatory  changes  secondarily 
extend  to  and  impUcate  the  vein- wall  itself.  In  consequence  of 
the  alteration  thus  produced  in  the  Hning  membrane  the  blood 
clots,  and  the  vein  is  plugged.  The  inflammation  progresses,  and 
the  vein-wall  is  involved  in  the  suppuration.  Finally,  in  parts, 
the  coats  of  the  vein  are  destroyed,  and  pus  now  mingles  with  the 
clot  already  formed.  Haemorrhage  does  not  occur,  and  the  pus 
does  not  mingle  with  the  blood-stream,  for  the  reason  that  clot- 
ting always  precedes  the  extension  of  suppuration  into  the  vein. 
In  suppurative  phlebitis,  the  clot  never  becomes  absorbed  or 
organised,  but  is  always  destroyed  with  the  vein  in  which  it  lies. 
Circulation,  therefore,  is  never  re-established  in  the  vein  itself. 

There  is  another  way  in  which  suppurative  phlebitis  may 
originate.  In  cases  of  pyaemia,  the  clots  which  are  formed  in  the 
veins  become  themselves  impregnated  with  infective  material 
absorbed  from  the  womid.  These  clots  excite  suppurative 
inflammation  in  the  vessels  which  contain  them,  and  the  clots 
themselves  become  disintegrated  and  mingled  with  the  products 
of  inflammation.     If  portions  of  these  broken-down  and  septic 
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clots  are  carried  into  the  circulation,  not  only  will  they  cause 

embolism  of  the  pulmonary  vessels,  but  wherever  they  lodge 

they  will  infect  the  tissues  in  which  they  lie,  and  will  excite  in 

them  an  inflammation  similar  to   that  which  was   in  progress . 

in    the  part  from    which  they  were    originally   derived.     (See 

Pyaemia.) 


CHAPTER  XXX. 

EMBOLISM. 

Embolism  is  the  term  applied  to  the  plugging  of  a  vessel  by  a 
foreign  body — usually  a  blood-clot — which  has  been  carried 
from  a  distance  by  the  blood-stream.  The  foreign  body  is  called 
an  "  embolus." 

An  embolus  may  be  formed  in  either  the  arterial  or  venous 
system  ;  in  the  left  or  right  side  of  the  heart.  Most  commonly 
it  is  formed  in  the  left  side  of  the  heart,  and  consists  of  fibrin  or 
blood-clot  from  diseased  aortic  or  mitral  valves.  In  some  cases 
these  emboli  contain  calcareous  material.  An  embolus  origi- 
nating in  the  left  heart  will,  when  swept  into  the  blood-stream, 
be  carried  into  the  systemic  circulation,  and  will  be  arrested 
when  it  comes  to  a  vessel  too  small  to  allow  its  transit.  Very 
commonly  the  arrest  occurs  above  a  bifurcation. 

In  other  cases  the  embolus  originates  in  a  vein  ;  and  then 
consists  of  clotted  blood.  If  a  portion  of  clot  in  a  thrombosed 
vein  be  detached,  it  ^^^ll  be  carried  to  the  right  side  of  the  heart, 
and  thence  into  the  pulmonary  circulation,  where  it  will  plug 
some  branch  of  the  pulmonary  artery. 

The  immediate  result  of  the  lodgment  of  an  embolus  is  the 
partial  or  complete  arrest  of  the  blood-stream.  Very  shortly, 
the  blood  clots  at  the  seat  of  embolism,  and  a  thrombus  is  thus 
formed  around  the  embolus.  The  presence  of  the  embolus  excites 
inflammatory  changes  in  the  vessel-wall,  and  from  the  vasa 
vasorum  of  the  latter  new  vessels  are  developed,  which  penetrate 
the  embolus  and  its  surrounding  clot.  Inflammatory  changes 
now  occur,  and  the  clot,  becoming  "  organised,"  adheres  to  the 
vessel-wall.  In  this  wa^  the  plugged  arter;)^  is  permanently 
occluded, 
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Sucli  is  the  usual  result  of  embolism,  but,  in  rare  cases. 
the  embolus  being  composed  of  soft  clot,  may  be  disinte- 
grated, and  the  channel  of  the  vessel  may  be  reopened.  In 
other,  and  still  more  rare,  instances,  an  aneurysm  may  form 
at  the  seat  of  embolism,  as  described  in  the  chapter  on 
Aneurysm. 

In  addition  to  the  local  effects  of  embohsm,  the  parts  to 
which  the  plugged  vessel  is  distributed  suffer  from  deficient 
supply  of  nutriment.  At  the  moment  that  the  artery  is  occluded, 
the  patient  usually  suffers  severe  pain  at  the  place  where  the 
embolus  lodges,  while  in  the  peripheral  parts  he  experiences 
sensations  of  numbness,  with  superficial  burning  pain  and  loss 
of  power  in  the  muscles.  Unless  the  collateral  circulation 
enlarges,  the  most  distal  parts  will  gradually  pass  into  a  condition 
of  dry  gangrene,  and,  in  some  cases,  such  a  result  is  hastened  by 
the  detachment  of  small  portions  of  the  embolus  or  its  surround- 
ing thrombus  and  consequent  embohsm  of  other  and  more  distal 
vessels.  (See  Gangrene.)  In  many  cases  of  embolic  gangrene, 
comphcated  by  heart  disease,  the  patient  does  not  long  survive 
the  death  of  a  hmb. 

The  effects  of  embohsm  of  a  branch  of  the  pulmonary  artery 
depend  to  a  great  extent  on  the  size  of  the  occluded  vessel.  If 
very  large,  death  may  ensue  almost  instantaneously ;  if  not, 
recovery  may  follow  after  temporary  consohdation  of  the  lung 
around  the  plugged  vessel.  The  subject  of  "  septic  embohsm  " 
has  already  been  dealt  with  in  the  chapter  on  Pysemia, 

Instead  of  blood-clot  and  fibrin,  an  embolus  may  be  composed 
of  portions  of  a  tumour  which  has  grown  into  the  surrounding 
vessels  without  causing  their  obliteration,  of  micro-organisms,  of 
parasites,  &c.  Such  cases  are  necessarily  of  considerable  rarity, 
and  of  no  great  practical  importance.  Fat  embolism  is  of 
some  interest,  for  it  has  been  held  to  explain  cases  of  death  after 
both  simple  and  compound  fractures  which  would  otherwise  be 
obscure.  It  results  from  the  destruction  of  the  fat-cells  in  the 
fractured  bone  and  the  passage  of  fat-granules— often  aided  by 
the  tension  produced  by  inflammatory  exudation — into  the 
lymphatics  and  veins.  From  these  vessels  the  fat  is  carried  to 
the  lungs,  and  causes  obstruction  of  the  pulmonary  capillaries. 
Animal  experiment,  however,  shows  that  this  condition  is  not 


EMBOLISM.  261 

attended  by  any  particular  danger,  unless  it  is  excessive  in  degree, 
or  unless  the  fat-globules  are  septic.  It  is  probable  that  the 
importance  of  fat-embohsm  has  been  overrated. 

Air-embolism    has    been    already    described.     (See    "  Air    in 
Veins,"  p.  210.) 


CHAPTER  XXXI. 
DISEASES  OF  THE  LYMPHATIC  SYSTEM. 

Lymphangitis. 

Lymphangitis,  or  inflammation  of  the  lymphatic  vessels,  is  due 
to  the  spread  along  them  of  certain  pathogenic  bacteria  from 
a  womided  surface.  It  is  especially  prone  to  follow  poisoned 
wounds  of  all  kinds,  and  is  thus  frequently  seen  in  cases  of 
post-mortem  wounds,  as  well  as  in  the  injuries  sustained  by 
butchers  from  implements  used  in  their  work.  The  infecting 
agent,  in  these  cases,  is  almost  invariably  Streptococcus  pyogenes. 
In  many  cases,  the  injury  is  extremely  slight,  such  as  a  scratch 
or  a  prick,  and  the  retention  of  pus,  even  in  minute  quantities, 
seems  greatly  to  favour  the  development  of  the  disease.  Com- 
mencing in  the  radicles  of  the  lymphatic  system,  the  inflamma- 
tory process  extends  along  their  cellular  tissue  sheath  as  well  as 
in  the  vessel- wall  itself  ;  when  the  trunk  is  a  superficial  one,  the 
skin  commonly  shows  a  red  line  in  the  course  of  the  affected 
lymphatic.  As  a  result  of  the  inflammation,  the  vessel-wall 
becomes  thickened,  and  its  contents  turbid  or  coagulated. 
Sometimes  suppuration  ensues,  and  very  often  lymphadenitis 
comphcates  the  course  of  the  disease. 

Lymphangiectasis  and  Lymphorrhcea. 

Lymphangiectasis,  or  dilatation  of  lymphatic  vessels,  results 
from  anything  which  obstructs  the  flow  of  lymph  to  such  an 
extent  that  the  collateral  as  well  as  the  main  channels  are 
closed.  This  condition  sometimes  results  from  a  chronic  lym- 
phangitis, but  more  often  from  the  pressure  of  some  new  growth. 
In  not  a  few  instances,  no  cause  can  be  assigned.     The  conamon 
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situations  for  varicose  lymphatics  are  the  inguinal  regions  and 
the  inner  side  of  the  thigh.  The  appearance  of  the  skin  in  such 
cases  has  been  hkened  to  the  rind  of  an  orange,  and  when 
numerous  lymphatics  are  much  dilated,  they  present  just  the 
same  tortuous  outhne,  ^"ith  pouches  at  the  curvatures,  as  do 
varicose  veins.  They  are,  however,  quite  colom'less,  and  only 
covered  by  the  surface  epithehum.  Occasionally,  in  connection 
with  this  disease,  there  is  a  rupture  of  the  dilated  vessels  and 
a  discharge  of  lymph — a  condition  known  by  the  name  of 
lymphorrhoea. 

Fig.  58. 


Lymphangioma  from  the  Skin  of  the  Buttock.  The  dilated 
lymph  spaces  causing  protrusion  of  the  surface  epithelium  are 
well  seen.     (Crouch:   1  inch.) 


Lymphangioma  is  something  more  than  an  exaggeration  of 
lymphangiectasis,  the  dilated  lymphatics  constituting  a  true 
new  growth.  These  growths  are  sometimes  congenital,  and  I 
have  seen  one  on  the  buttock  of  a  boy  which  looked  hke  a  diffuse 
papilloma,  with  very  translucent  papiUse.  Microscopically,  the 
growth  is  seen  to  be  composed  of  dilated  lymphatics.  In  cases 
of  macroglossia  also,  much  of  the  enlargement  is  found  to  be  due 
to  dilated  lymph  channels. 

Elephantiasis. 

The  term  "  elephantiasis  "  is  apphed  to  all  forms  of  chronic 
hypertrophy  of  the  skin  and  subcutaneous  tissue  which  result  in 
the  production  of  much  deformity.     The  term  "  spmious  elephan- 
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tiasis  "  has  been  lately  applied  to  those  cases  in  which  the  disease 
is  the  result  of  inHanmiatiou  of  no  specific  or  definite  form. 
Good  examples  may  be  seen  in  the  enlargements  of  the  legs  of 
patients  with  chronic  ulcers,  or  of  the  scrotum  in  cases  of  long- 
standing urethral  stricture  with  fistula?.  The  enlargement  is  " 
due  to  an  overgrowth  of  the  comiective-tissue  elements  of  the 
parts.  This  increase  is  due  both  to  the  vascularity  of  the  chroni- 
cally inflamed  tissue  and  the  attendant  exudation,  and  also  to 
the  subsequent  interference  by  pressure  with  the  flow  of  lymph 
in  the  lymphatics. 

The  term  true  elephantiasis,  or  elephantiasis  arabum,  is  apphed 
to  a  special  form  of  the  disease  which  is  endemic  in  the  majority 
of  tropical  and  sub-tropical  countries,  and  which  develops 
independently  of  previous  local  inflammations.  The  natives 
of  the  comitries  infested  by  the  disease  are  more  liable  to  attack 
than  are  Europeans.  The  onset  of  the  disease  is  marked  by 
fever,  and  the  skin  of  the  affected  part — generally  the  leg  or 
scrotum — becomes  red  and  inflamed,  with  small  vesicles  on  the 
surface.  These  attacks  of  cutaneous  inflammation  frequently 
recur,  and  each  one  leaves  in  its  train  a  permanent  distension 
of  some  of  the  lymphatics.  The  subcutaneous  tissue  is  at  first 
soft  and  oedematous,  and  pits  on  pressure ;  after  a  time,  it 
becomes  hard  and  brawny,  and  the  skin  is  either  covered  with 
vesicles  and  dilated  lymphatics,  or  in  the  later  stages  is  eczema- 
tous,  roughened,  tubercular,  and  horny.  The  amount  of  newly 
formed  fibrous  tissue  is  frequently  enormous,  the  scrotum  weigh- 
ing as  much  as  one  hundred  pounds  or  more,  and  the  thigh 
measuring  one  or  two  feet  in  diameter. 

The  cause  of  true  elephantiasis  was  for  long  the  subject  of  much 
speculation,  but  it  is  now  clear  that  it  is  associated  with  the 
presence  of  a  nematode  worm  (the  Filaria  sanguinis  hominis)  in 
the  lymphatic  tissues.  The  adult  female  worm  is  about  3|  inches 
in  length,  and  as  thin  as  a  very  fine  hair,  having  a  breadth  of 
about  ^ho  ^^  ^^  ^^^^ '    ^^®  adult  male  is  shghtly  shorter. 

The  worm  breeds  freely  in  the  human  body,  and  appears  to 
choose  for  its  habitat  the  lymphatic  tissues,  just  as  the  trichina 
selects  muscle.  The  embryos,  which  are  about  y^  of  an  inch  in 
length,  and  3  j^jo  in  width,  are  endowed  with  free  mobility  from 
their  birth,  exhibiting  lashing,  eel-hke  movements  when  placed 
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under  a  microscope.  They  readily  make  their  way  along  the 
lymphatic  vessels,  and  reaching  the  thoracic  duct,  enter  the 
blood-stream.  In  the  commonest  form  of  the  disease,  in  which 
the  embryo  worms  are  known  as  Filaria  nocturna,  they  are 
usually  entirely  absent  from  the  blood  during  the  day,  beginning 
to  appear  about  evening,  and  being  present  in  enormous  numbers 
during  the  night. 

This  periodicity  depends  on  the  wakefulness  or  otherwise  of 
the  patient,  for  if  sleep  be  taken  during  the  day  instead  of  at 
night,  the  filariae  also  change  their  habits.  During  the  waking 
hours  they  appear  to  congregate  by  some  miknown  mechanism 
in  the  large  arteries,  and  in  particular  in  the  pulmonary  circula- 
tion. These  embryo  filariae  do  not  undergo  further  development 
whilst  in  the  human  body,  but  it  appears  from  the  investigations 
of  recent  observers — especially  Manson — that  the  mosquito  is 
their  next  host.  They  are  taken  up  by  the  mosquito  when  the 
latter  draws  blood  at  night,  and  in  it  they  further  develop,  until 
they  finally  come  to  lie  in  the  head  of  the  insect  in  the  vicinity  of 
the  proboscis.  It  is  suggested  that  they  are  thus  transferred 
anew  to  the  human  host  by  the  bite  of  the  mosquito,  though  this 
is  not  yet  finally  proved. 

The  presence  of  filariae  is  supposed  to  produce  elephantiasis  by 
keeping  up  a  chronic  irritation  and  inflammation  of  the  lymphatics 
in  which  they  breed,  but  it  is  more  probable  that  the  lymphatic 
vessels  themselves  are  mechanically  blocked  by  prematurely 
discharged,  immature  ova  which  have  a  much  greater  transverse 
diameter  than  the  embryo  filariae.  It  may  be  mentioned  that 
other  diseased  conditions  are  also  ascribed  to  the  presence  of  the 
Filaria  sanguinis  hominis,  especially  some  forms  of  endemic 
haematuria,  chyluria,  and  hydrocele  containing  chylous  fluid. 

Lymphadenitis. 

Lymphadenitis,  or  inflammation  of  a  lymphatic  gland,  is 
generally  the  sequel  of  an  injury  to,  or  inflammation  of,  some 
peripheral  part  in  which  the  lymphatic  vessels  passing  to  the 
inflamed  gland  arise,  and  is  often  a  complication  of  lymphangitis. 
In  some  cases  direct  injury  appears  to  act  as  the  exciting  cause  ; 
in  others,  excessive  or  long-continued  exercise  may  start  the 


266  LYMPHOMA. 

affection,  but  in  at  least  the  great  majority  of  cases,  perhaps  in 
all,  the  true  cause  of  the  condition  is  a  bacterial  infection, 
Intiamniation  of  lymphatic  glands  is  met  with  in  various  forms  of 
specific  disease — e.g.,  gonorrhcjea,  erysipelas,  &c. — but  at  present 
only  the  simple  non-specific  inflammations  will  be  considered. 

The  affected  gland  presents  all  the  ordinary  appearances 
common  to  inflammations  in  general ;  it  becomes  congested,  soft, 
and  sw^ollen,  and  the  loose  connective  tissue  in  which  it  hes  shares 
in  the  pathological  changes.  On  section,  it  is  found  to  contain 
a  good  deal  of  fluid,  and  microscopical  examination  shows  that  it 
is  abnormally  infiltrated  with  ceUs,  which  are  especially  numerous 
in  the  cortex.  These  cells  are  mainly  derived  from  hyperplasia 
of  the  existing  tissue  elements  (lymphocytes  and  endothehum), 
but  in  suppurative  lymphadenitis  they  are  largely  emigrated 
polynuclear  leucocytes.  In  some  cases  a  fibrinous  network  is 
present.  Lymphadenitis  may  terminate  in  different  ways.  In 
favom'able  cases  resolution  occurs,  the  vascularity  subsides,  and 
the  exuded  leucocytes  return  to  the  lymphatic  channels.  Very 
commonly  suppuration  results,  the  leucocytes  increase  in  number, 
many  of  them  die,  and  small  collections  of  pus  form  in  different 
parts  of  the  gland  and  in  the  surrounding  cellular  tissue.  These 
collections  run  together,  and  an  abscess  forms  and  comes  to  the 
surface.  In  severe  cases  the  inflamed  gland  sloughs,  and  the 
abscess  which  necessarily  occurs  in  such  cases  exposes,  when  it 
biKsts,  the  necrosed  gland  lying  in  its  floor.  Where  the  cause 
of  the  original  inflammation  is  itself  persistent  the  inflammation 
becomes  chronic,  the  cells,  as  in  all  chronic  inflammations,  tend 
to  develop,  and  the  affected  gland  and  the  neighbouring  tissues 
are  enlarged  and  indurated  by  the  growth  in  them  of  connective 
tissue.  If  the  invading  bacterium  be  the  tubercle  bacillus  the 
case  runs  the  ordinary  course  of  tubercle  ;  even  if  not  primarily 
tuberculous,  if  the  patient  be  strumous,  tubercle  may  develop, 
and  the  inflammatory  products  wiU  then  caseate  or  calcify  in 
the  manner  already  described  in  the  chapter  on  Tubercle. 

Tumours  of  Lymphatic  Glands. 

Lymphoma. — A  lymphoma  is  a  tumour  composed  of  lymphatic 
glandular  tissue.     Its  most  common  situation  is  the  neck,  and  it 
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may  affect  one  or  more  glands.     Lymphomata  vary  in  size,  and 
although  it  is  seldom  that  any  single  gland  attains  a  greater  size 
than  that  of  a  hen's  egg,  several  aftected  glands  may  together 
form  a  mass  of  considerable  bulk.     These  gro\7ths  are  encap- 
suled,  do  not  infiltrate  the  neighbouring  tissues,  and  although 
often  rather  adherent,  do  not  show  signs  of  inflammatory  thicken- 
ing.    The  tumours  are  not  maUgnant  and  are  painless.     On 
section,  except  for  their  unusual  size,  they  present  the  appearance 
of  a  normal  lymphatic  gland,  though  the  folhcular  pattern  of  the 
gland  is  commonly  obscmed.     Microscopically,  they  do  not  differ 
from  lymphoid  tissue,  and  it  is  difficult  to  say  whether  they  should 
be  classed  amongst  the  simple  hypertrophies  or  the  new  growths. 
Lymphadenoma. — Lymphadenoma,     sometimes     known     as 
"  Hodgkin's  disease,"  is  an  affection  characterised  by  overgrowth 
of  lymphoid  tissue  in  many  parts  of  the  body.     It  commences  in 
the  lymphatic  glands  themselves,  and  usually  in  a  single  group  of 
such  glands,  more  often  in  the  neck  than  elsewhere.     Adjacent 
groups  of  glands  tend  to  become  secondarily  affected,  and  the 
disease  may  ultimately  involve  most  of  the  glands  in  the  body. 
In  the  later  stages  the  lymphoid  tissue  which  is  widely  distributed 
throughout  the  organs,  though  often  in  such  minute  amount  as 
to  escape  recognition  under  normal  conditions,  becomes  aff'ected 
by  the  overgrowth.     The  spleen  is  enlarged  and  shows  abimdant 
white  or  yellowish  islands  scattered  through  its  substance,  so 
that  it  is  often  known  as  the  "  hard-bake  spleen."    The  hver  may 
be    similarly    affected.     The    pleura    frequently    shows    diffuse 
nodular  thickening,  and  the  hyperplasia  may  extend  along  the 
peribronchial  and  perivascular  lymphatics  of  the  lung.     The 
bone  marrow,  the  intestinal  canal,  and  the  kidney  are  sometimes, 
but  less  commonly,  affected.     The  condition  found  post-mortem 
often  suggests  the  metastasis  seen  in  mahgnant  growths,  but 
there  is  this  difference,  that  the  secondary  masses  seem  always 
due  to  enlargement  of  pre-existing  lymphoid  foci ;   there  is  not 
the  indiscriminate  metastasis  seen  in  sarcoma. 

The  affected  lymphatic  glands  are  greatly  enlarged,  but  not  as 
a  rule  matted  together,  nor  does  the  growth  tend  to  invade 
adjacent  tissues ;  it  is  hmited  by  the  capsule  of  the  gland,  and 
thus  contrasts  with  the  true  sarcomata  of  lymphatic  glands.  In 
some  cases  the  growth  is  soft,  and  the  glands,  on  section,  have  a 
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semi-translucent,  yellowish-white  appearance,  mottled  in  places 
by  small  haemorrhages.     In  other  cases  the  growth  is  firm,  tough, 
and  elastic.     "  Soft  "  and  "  hard  "  forms  of  lymphadenoma  have 
thus  been  distinguished,  but  no  very  sharp  line  can  be  drawn- 
between  the  two  ;   intermediate  forms  occur,  and  the  most  that 

Fig.  59. 


Section  of  a  lymphatic  gland  affected  with  lymphadenoma. 
There  is  a  general  increase  in  the  stroma  and  endothehal  ele- 
ments with  a  diminution  in  the  lymphocytes.  Several  large 
"  lymphadenoma  cells  "  are  seen. 


can  be  said  is  that  the  softer  forms  tend  to  run  a  more  rapid 
course,  while  the  harder  and  more  fibrotic  forms  are  more  chronic. 
As  a  rule,  no  caseous  areas  are  visible  in  a  lymphadenomatous 
gland,  and  herein  it  contrasts  with  tubercle  :  nevertheless,  opaque 
areas  of  necrosis  are  sometimes  seen,  and  are  in  some  cases  due 
to  secondary  tuberculous  infection. 

The  microscopic  appearances  of  a  gland  affected  with  lympha- 
denoma are  usually  characteristic.  The  gland  is  uniformly 
affected,  not  patchily,  as  in  tubercle.  There  is  an  overgrowth  of 
the  stroma,  and  a  relative  diminution  of  the  lymphocytes  which 
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uormally  occupy  its  spaces.  The  normal  stroma  of  a  lymphatic 
gland  consists  of  a  fibrillar  reticulum  upon  which  are  set  large 
endothehal  plates.  Both  these  elements  show  a  hyperplasia.  In 
the  hard  forms  of  lymphadenoma  the  most  obvious  feature  is  a 
fibrosis  due  to  overgrowth  of  the  fibrillar  reticulum.  But  the  most 
characteristic  histological  feature  of  the  disease  is  an  increase  in 
the  endothehal  elements,  which  may  be  distinguished  from  the 
lymphocytes  by  their  larger  size,  and  by  the  larger  amount  of 
clear  protoplasm  present  around  the  nucleus.  Most  characteristic 
of  all  is  the  occurrence  of  very  large  endothehal  elements  with 
from  two  to  four  deeply  stained  nuclei.  These  are  the  so-called 
"  lymphadenoma-cells,"  and  in  the  softer  forms  of  lymphadenoma 
they  are  often  numerous  and  conspicuous,  standing  out  hke 
plums  in  a  pudding.  On  the  other  hand,  cases  occur,  rimning 
the  chnical  course  of  lymphadenoma,  in  which  the  histological 
appearances  are  hard  to  distinguish  from  those  of  simple  lym- 
phoma. This  is  especially  the  case  in  the  earher  stages  of  the 
disease.  One  other  microscopic  featme  of  lymphadenoma  is  worth 
mentioning,  though  it  is  not  a  constant  one,  namely,  the  frequent 
presence  of  very  large  numbers  of  eosinophil  cells  in  the  tissue. 
The  true  nature  of  lymphadenoma  has  been  much  discussed. 
On  the  one  hand  it  has  been  regarded  as  a  form  of  sarcoma,  on 
the  other  as  a  manifestation  of  tubercle.  Its  peculiar  and 
usually  chronic  course,  with  the  absence  of  infiltration  of  adjacent 
tissues,  and  of  true  metastasis,  distinguish  it  from  genuine 
sarcoma,  and  bring  it  more  into  line  with  the  infective  granulo- 
mata.  It  is  certainly  not  tubercle,  for  in  typical  cases  the 
histological  appearances  are  very  different,  and  no  tubercle 
bacilli  are  demonstrable  even  by  the  most  delicate  test — that  of 
animal  inoculation.  Confusion  has  arisen  on  this  point,  owng 
to  the  fact  that  tubercle  is  not  rarely  engrafted,  as  a  secondary 
infection,  upon  glands  primarily  affected  by  lymphadenoma. 
Such  mixed  forms  are  not  uncommon,  and  cases  of  Hodgkin's 
disease  may  die  of  generahsed  tuberculosis.  It  is  probable  that 
lymphadenoma  is  an  infective  granuloma,  distinct  from  tubercle, 
but  one  in  which  the  infecting  agent  is  at  present  undiscovered. 
The  blood-changes  in  this  disease  are  not  distinctive,  and  in  no 
way  resemble  those  seen  in  the  leukaemias,  in  which  also  there 
may  be  diffuse  glandular  enlargements. 
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Leuksemia  is  a  subject  outside  the  scope  of  this  work,  but  it 
may  here  bo  mentioned  that  two  chief  varieties  are  distinguished, 
the  myelogenic,  characterised  by  great  splenic  enlargement,  and 
by  specific  blood-changes  due  to  a  wholesale  outpouring  into  the 
circulation  of  the  granulated  leucocytes  derived  from  the  bone 
marrow,  neutrophil,  eosinophil,  and  basophil,  both  in  their  mature 
and  immature  forms,  and  the  lymphatic,  in  which  the  blood  is 
loaded  with  ungranulated  leucocytes,  or  "  lymphocytes."  The 
chief  point  of  surgical  importance,  in  connection  with  myelogenic 
leukaemia,  arises  when  the  extirpation  of  an  enlarged  spleen  is  to 
be  considered.  This  procedure  is  wholly  unjustifiable  where  the 
enlargement  is  associated  with  the  blood-changes  ch^^racteristic 
of  myelogenic  leukaemia  ;  such  operations  seem  invariably  fatal. 
In  the  absence  of  such  blood-changes,  the  operation  may  be  more 
reasonably  undertaken,  in  spite  of  its  gravity,  and  there  is  one 
condition,  viz.,  "  splenic  anaemia,"  in  which  splenectomy  ofiers 
the  best  hope  of  cure.  The  same  cannot  be  said  where  the 
blood  shows  a  great  increase  in  the  lymphocytic  elements. 
Lymphatic  leukaemia  occurs  in  two  forms  :  a  chronic  form,  with 
marked  splenic  enlargement,  and  an  acute  form,  with  httle 
enlargement  of  the  spleen,  but  with  a  great  tendency  to  haemor- 
rhages. The  latter  form  is  sometimes  associated  with  malignant 
lymphatic  growths  of  a  sarcomatous  nature. 

Lympho-sarcoma. — This  term  has  been  used  in  more  than  one 
sense  by  different  writers.  It  has  been  applied  to  any  rapidly 
growing  small  round-celled  sarcoma,  with  a  scanty  fibrillar  reti- 
culum, on  account  of  the  histological  resemblance  to  lymphoid 
tissue.  As  a  matter  of  fact,  most  small  round- celled  sarcomata 
present  such  a  resemblance,  and  the  term  "  lympho-sarcoma  "  is 
not  worth  using  in  this  sense.  Others  have  employed  it  for  the 
sarcomata  arising  primarily  in  lymphatic  glands,  and  if  the  term 
is  to  be  used  at  all,  this  is  perhaps  the  best  significance  to  attach 
to  it.  Such  sarcomata  are  almost  always  of  the  round-celled 
variety  and  run  a  rapid  course.  They  differ  from  lymphadenoma 
in  that  they  speedily  transgress  the  capsule  of  the  gland  and  infil- 
trate adjacent  structures.  Secondary  growths  occur  indiscrimi- 
nately in  various  situations,  and  the  patient  soon  shows  a  marked 
cachexia.  Such  tumours  arise  more  frequently  in  the  lymphatic 
glands  of  the  jnediastinum  than  in  any  other  situation^  md 
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constitute  the  commonest  form  of  malignant  mediastinal  tumour. 
Similar  growths  occur  in  other  situations,  but  are  uncommon. 
They  may  occur  in  the  axillary  glands  and  in  the  tonsil.  Care 
must  always  be  taken  to  make  sure  that  a  given  growth  of  this 
description  is  truly  primary  in  lymphoid  tissue,  and  not  a  secon- 
dary deposit.  The  warning  is  not  unneeded,  for  it  may  chance 
that  the  primary  growth  is  certainly  elsewhere,  but  so  small  as 
to  escape  detection.  This  may  be  the  case  in  melanotic  sarcoma, 
or  the  enlarged  glands  may  be  found,  on  microscopic  examination, 
to  show  the  characteristic  structure  of  carcinoma,  though  no 
primary  focus  of  cancer  can  be  found. 

It  will  be  noted  that  the  nomenclature  suggested  in  the  pre- 
ceding paragraphs  for  the  primary  tumours  of  lymphatic  glands 
is  based  to  a  large  extent  upon  clinical  considerations.  The 
term  "  lymphoma  "  is  used  for  such  as  run  a  perfectly  innocent 
course,  "  lymphadenoma  "  for  that  form  which  behaves  after 
the  manner  of  an  infective  granuloma,  and  "  sarcoma,"  or,  if 
preferred,  "  lympho-sarcoma,"  for  !?uch  as  present  definitely 
mahgnant  characters.  Certain  histological  differences  do,  indeed, 
exist,  in  typical  cases,  between  these  clinical  types,  but  it  is  not 
always  safe  to  base  a  prognosis  upon  them. 

The  frequency  with  which  the  lymphatic  glands  are  secondarily 
affected  by  malignant  tumours  is  well  known,  and  the  matter  is 
referred  to  in  connection  with  the  new  growths  of  different 
organs.  There  is,  however,  one  rare  form  of  primary  growth  in 
the  Ijmiphatic  glands  to  which  allusion  may  here  be  made.  Cases 
of  slowly  progressing  enlargement  of  the  glands  (usually  the 
cervical  groups)  are  sometimes  met  with,  in  which,  on  micro- 
scopical examination,  the  tumours  present  a  structure  suggestive 
of  carcinoma.  Masses  of  large  clear  cells  fill  the  gland,  not  unlike 
squamous  epithelium,  but  with  no  arrangement  in  cell-nests.  No 
primary  growth  can  be  found  elsewhere,  but  the  tumours  recur 
after  removal,  though  the  case  may  run  a  chronic  course. 
Children  seem  more  liable  to  this  rare  affection  than  adults,  and 
it  has  been  suggested  that  the  tumour  is  really  a  primary 
endothelioma  of  the  lymphatic  glands, 


CHAPTER  XXXII. 

DISEASES  AND  INJURIES  OF  THE  LARYNX. 

Simple  acute  laryngitis,  or  inflammation  of  the  larynx,  occurs 
most  connnonly  as  a  result  of  exposure  to  wet  or  cold,  but  may 
result  from  extension  of  inflammation  from  neighbouring  parts, 
from  inhalation  of  irritating  chemical  vapours,  and  from  injuries 
inflicted  by  foreign  bodies  or  by  hot  hquids  ;  it  is  also,  but  more 
rarely,  met  Avith  in  some  of  the  exanthemata,  and  especially  in 
measles. 

It  is  characterised  by  acute  hypersemia  and  redness,  with  some 
swelhng  and  the  formation  of  a  watery  or  viscid  discharge.  In 
severe  cases  the  inflammation  may  terminate  in  the  formation 
of  an  abscess  or  of  ulcers,  whilst  very  exceptionally  the  mucous 
membrane  may  even  slough.  Small  ecchymoses  are  comparatively 
common,  and  the  term  "  hsemorrhagic  laryngitis  "  is  sometimes  em- 
ployed to  indicate  cases  where  the  expectoration  is  blood-stained. 

CEdematous  laryngitis  is  but  a  variety  of  the  acute  form,  in 
which  oedema  is  developed  to  an  unusual  extent ;  it  is  most 
commonly  seen  in  connection  with  scalds,  and  the  extension  of 
erysipelatous  inflammation. 

Simple  acute  laryngitis  is  seldom  fatal  in  adults,  but,  in  chil- 
dren, in  whom  the  glottis  is  but  a  narrow  aperture,  dyspnoea  is 
common  on  account  of  the  obstruction  caused  by  swelhng,  and 
is  sometimes  very  urgent ;  it  is  increased  at  intervals  by  spasm 
or  by  the  collection  of  viscid  mucus.  In  oedematous  laryngitis 
dyspnoea  is,  in  adults  as  well  as  in  children,  a  most  prominent 
symptom,  and  is  caused  by  the  great  swelling  of  the  ary-epiglottic 
folds  and  ventricular  bands.  Dysphagia  and  the  sensation  of  a 
foreign  body  in  the  throat  are  also  often  complained  of  and  result 
from  the  swollen  state  of  the  epiglottis,  which  is  rendered  rigid 
and  erect  by  the  infiltration  of  fluid  beneath  its  mucous  mem^ 
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brane.  In  even  the  most  severe  cases  the  oedema  is  limited  to 
the  larynx,  and  does  not  extend  below  the  true  vocal  cords. 

CEdema  of  the  glottis  occurs  also  as  a  comphcation  of  all  the 
other  varieties  of  laryngitis,  and  is  sometimes  met  with  in  general 
dropsy  and  in  diseases  of  the  kidneys. 

Simple  chronic  laryngitis  is  commonly  the  result  of  excessive 
use  of  the  voice,  but  occurs  also  as  a  sequel  to  acute  laryngitis, 
and  is  often  met  with  in  patients  who  are  habitual  drunkards. 
In  such  cases  the  vocal  cords  become  red,  thickened,  and  fleshy, 
and  the  whole  mucous  membrane  is  usually  irregularly  thickened 
by  the  growth  of  newly  formed  fibrous  tissue  in  its  substance, 
whilst  enlargement  of  the  mucous  folhcles  and  destruction  of  the 
surface  epithehum  are  occasionally  seen.  The  term  "  folUcular 
laryngitis  "  has  been  apphed  to  those  cases  in  which  the  folhcles 
are  especially  enlarged  and  distended  with  mucus.  Small 
circular  ulcers  sometimes  form  in  this  variety  of  laryngitis. 

Croupous  and  Diphtheritic  Laryngitis. 

The  term  "  croup  "  was  for  long  used  to  indicate  an  inflamma- 
tion of  the  air-passages  associated  with  the  formation  of  mem- 
brane, and  in  this  sense  it  is  still  frequently  employed.  At  the 
present  time,  however,  it  is  beheved  by  an  increasing  number  of 
observers  that  cases  of  so-called  "  croup  "  are  either  examples  of 
diphtheria  or  of  simple  laryngitis,  and  my  own  experience,  derived 
from  a  considerable  number  of  post-mortem  examinations  as 
well  as  from  chnical  practice,  has  convinced  me  that  laryngitis 
with  the  formation  of  membrane  does  not  exist  as  a  disease 
separate  from  diphtheria. 

Cases  of  laryngeal  dyspnoea  occurring  in  children  may  there- 
fore be  looked  upon  as  either  instances  of  simple  laryngitis  with 
associated  spasm  of  the  muscles  of  the  glottis,  or  if  membrane  is 
present,  as  of  a  diphtheritic  nature. 

Diphtheria  is  a  constitutional  disease  characterised  by  an 
inflammation  of  the  fauces  and  air-passages  with  the  formation 
of  membrane. 

The  disease  is  due  to  a  specific  organism,  the  Klebs-Loffler 
bacillus,  and  bad  hygienic  conditions  predispose  to  it.  It  is  most 
common  in  children,  and  is  more  fatal  in  them  than  in  adults.     It 
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commonly  commences  as  an  inflammation  of  the  tonsils,  uvula, 
and  pharynx,  and  in  most  cases  the  inflammatory  process  does  not 
extend  to  tlie  laiynx  at  all.  In  some  of  the  worst  cases  the  diph- 
theritic inflammation  is  confined  to  the  nasal  nmcous  membrane. 
The  aft'ected  parts  are  at  first  red,  swollen  and  inflamed,  but 
soon  assume  an  ashen-grey  tint,  and  after  a  day  or  two  become 
covered  with  a  thick  leathery  membrane.  If  this  is  peeled  off  a 
raw  gi'anulating  surface  is  exposed.  The  microscope  shows  that 
the  mucous  membrane  is  covered  with  dense  masses  of  bacilh  and 
micrococci,  and  that  there  is  cell  exudation  into  its  deeper  parts. 
The  membrane  is  generally  formed  by  the  necrosis  or  death  of  the 
epithehal  cells  and  the  upper  part  of  the  sub-epitheUal  tissue, 
together  -with,  a  fibrinous  exudation,  not  only  on  the  surface  but 
in  the  dead  tissues  themselves,  so  that  it  may  be  said  that  in 
diphtheria  there  is  an  inflammation  followed  by  sloughing  of 
portions  of  the  affected  mucous  membranes.  If  the  slough  or 
membrane  is  peeled  off,  it  of  course  exposes  a  granulating  surface, 
and  when  the  membrane  has  been  separated  the  resulting  ulcers 
cicatrise.  This  description  apphes  to  well-marked  and  typical 
cases,  but  it  is  now  known,  as  the  result  of  bacteriological  investi- 
gation, that  many  instances  of  sUghter  sore  throats  may  be  truly 
diphtheritic  in  nature.  Diphtheria  is  a  very  fatal  disease,  and 
may  cause  death  in  several  ways.  In  bad  cases  the  patient  may 
die  of  the  general  constitutional  aft'ection  before  any  membrane 
has  been  formed ;  in  other  cases,  death  results  from  extreme 
anaemia  and  exhaustion  ;  but  in  many  patients,  and  especially 
in  children,  death  ensues  from  impHcation  of  the  air-passages  and 
dyspnoea.  This  may  be  due  to  the  swelhng  of,  or  formation  of 
membrane  upon,  the  mucous  lining  of  the  larynx,  but  in  other 
cases  is  the  result  of  an  extension  of  the  membrane  to  the  trachea 
and  the  bronchi,  and  in  not  a  few  instances  is  due  to  the  develop- 
ment of  bronchitis  and  broncho-pneumoma. 

In  most  cases  of  diphtheria  there  is  an  associated  enlargement 
of  the  cervical  lymphatic  glands  and  albuminuria.  Later  on, 
diphtheritic  paralysis  may  develop. 

Tuberculous  laryngitis  is  almost  invariably  a  sequel  to  tuber- 
culous disease  of  the  lungs,  and  is  said  to  occur  in  about  30  per 
cent,  of  cases  of  tuberculous  phthisis. 

It  often,  and  especially  in  bad  cases,  commences  with  a  genera 


TUBERCULOUS  LARYNGITIS.  275 

oedematous  appearance  of  the  larynx,  the  mucous  membrane  of 
which  is  often  abnormally  pale,  the  parts  most  early  affected  by 
the  swelhng  being  the  arytenoids,  with  the  neighbouring  mucous 
membrane,  and  the  epiglottis.  In  this  swollen  membrane  a 
microscopical  examination  shows  the  deposit  of  tubercle,  and 
very  quickly  the  smooth  epithelial  lining  becomes  first  raised  in 
small  swellings,  and  subsequently  pitted  with  minute  ulcers,  which 
as  they  increase  in  size  coalesce  and  extend  in  depth,  and  rapidly 

Fig.  60. 


Syphilitic  Ulceration  of  the  Larynx  with  formation  of 
cicatricial  bands  and  destruction  of  the  epiglottis. 


destroy  the  epithelial  surface.  The  ulceration  often  commences 
near  to  the  posterior  attachment  of  the  vocal  cords,  but  subse- 
quently may  extend  to  any  part  of  the  larynx.  In  exceptional 
cases  the  ulceration  results  in  perichondritis  and  destruction  of 
the  laryngeal  cartilages.  Dyspnoea  is  not  generally  a  prominent 
symptom,  but  in  exceptional  cases  may  be  severe  enough  to 
warrant  the  performance  of  tracheotomy.  In  another  class  of 
case  the  affection  is  not  at  all  so  serious,  and  merely  causes  some 
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reddening  and  thickening  of  the  cords  without  material  swelling 
or  ulceration,  ami  without  fixation. 

Syphilitic  laryngitis  occurs  under  several  lornis.  In  secondary 
syphilis  the  larynx  is  often  attacked  by  an  apparently  simple 
infianimation  with  redness  and  catarrh,  whilst  superficial  ulcera- 
tion, and  nuich  more  rarely  mucous  tubercles,  may  develop. 

In  late  syphihs  the  larynx  may  be  affected  by  deep  and  rapidly 
extending  ulceration,  which  is  very  liable  to  penetrate  and  attack 
the  cartilages  ;  it  is  rarely  the  result  of  the  breaking  down  of 
gummata.  In  bad  cases  there  may  be  caries  or  necrosis  of  the 
cartilages,  \^^th  subsequent  extension  of  the  inflammation  into  the 
subcutaneous  tissues  and  the  formation  of  abscesses.  In  all  cases 
the  epiglottis  is  especially  hable  to  be  attacked  and  may  be  com- 
pletely destroyed.  Occasionally  the  inflammation  commences  in 
the  perichondrium,  and  only  subsequently  extends  to  the  mucous 
membrane.  The  inflammatory  process  is  liable  to  be  very  chronic, 
but  in  any  case  acute  oedema  may  suddenly  ensue  and  urgent 
dyspnoea  may  result.  In  cases  of  long  standing  there  is  often 
much  thickening  of  the  mucous  membrane  and  cicatricial  contrac- 
tion, whilst,  more  rarely,  bands  of  membrane  and  adhesions  unite 
the  opposed  inflamed  surfaces.  In  this  way  the  orifice  of  the 
glottis  may  become  much  contracted,  and  permanent  dyspnoea 
and  stenosis  may  result.  The  larynx  may  be  affected  in  any  of 
the  above-mentioned  ways  in  patients  "with  congenital  syphihs. 

Tumours  of  the  Larynx. 

The  most  common  innocent  tumour  of  the  larynx  is  a  papilloma. 
The  papillomata  of  the  larynx  differ  somewhat  from  each  other, 
and  may  be  either  single  or  multiple,  pedunculated  or  sessile. 
They  occur  at  all  times  of  hfe,  but  are  rare  after  fifty,  and  are 
relatively  common  in  childhood.  Their  most  frequent  seats  are 
the  vocal  cords,  especially  their  most  anterior  parts,  and  the 
ventricles.  Their  surface  is  warty  and  rough,  and  their  colour 
grey  or  red.  The  most  prominent  symptom  caused  by  these 
tumours  is  hoarseness  of  voice,  but  in  children  they  may  cause 
much  spasm  and  dyspnoea,  and  occasionally  terminate  fatally. 

Fibromata  of  the  larynx  are  slowly  growing  tumours,  most 
common  in  people  of  middle  age,  and  usually  situated  on  the 
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vocal  cords.  They  are  commonly  single,  and  form  romid  or  oval 
smooth  tumours.  They  are  generally  no  larger  than  a  pea,  but 
may  be  as  large  as  a  hazel-nut,  and  are  either  sessile  or  peduncu- 
lated. Their  cut  surface  is  white,  and  the  microscope  shows 
that  they  consist  of  dense  fibrous  tissue. 

Mucous  cysts  are  developed  in  connection  with  the  mucous 
folhcles  of  the  larjmx.     They  are  most  common  on  the  back  of 
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Papilloma  of  the  Vocal  Cords. 

the  epiglottis  and  in  the  ventricles,  and  vary  in  size  from  that  of 
a  pin's  head  to  that  of  a  hazel-nut.     They  contain  clear  mucus. 

In  addition  to  these  above-mentioned  innocent  growths, 
adenomata,  angeiomata,  chondromata,  hpomata,  and  myxomata 
have  been  described  ;  all  these  varieties  of  tumours  are,  however, 
of  very  rare  occurrence. 

The  most  common  malignant  growth  of  the  larynx  is  un- 
doubtedly epithelioma  ;  it  may  be  either  intrinsic  or  extrinsic  in 
its  origin.  The  former  term  is  applied  to  tumours  which  com- 
mence completely  within  the  laryngeal  box  and  grow  on  the  true 
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vocal  cords,  in  the  ventricles,  and  on  the  parts  beneath  the  cords. 
Tumours  originating  in  the  epiglottis  or  the  ary-epiglottic  folds 
are  said  to  be  extrinsic. 

The  patients  in  whom  epitheUomata  occur  are  most  frequently 
men  over  middle  age,  and  the  growth  may  originate  in  any  part 
of  the  larynx.  The  surface  of  these  tumours  is  generally  very 
definitely  papillary  or  warty,  and  for  this  reason  mistakes  in 
diagnosis  are  common.     The  growth  of  epithehoma  of  the  larynx 

Fig.  62. 


Epithelioma  of  the  Larynx. 


is  comparatively  slow,  and  hfe  is  generally  prolonged  for  rather 
more  than  two  years. 

When  originating  inside  the  laryngeal  box  the  progress  of  the 
tumour  is  much  slower  than  when  it  commences  extrinsically, 
and  the  lymphatic  glands  are  not  affected  until  late  in  the  disease. 
Epithehoma  spreads  very  slowly  in  cartilage,  but  as  it  attacks  it 
perichondritis  is  set  up,  and  necrosis  of  portions  of  cartilage  may 
result.  When  the  growth  reaches  the  extra-laryngeal  tissues, 
suppuration  and  sloughing  commonly  ensue,  and  the  tumour 
may  fungate  through  openings  in  the  skin. 
Death  often  results  from  septic  broncho-pneumonia,  set  up  by 
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the  foul  state  of  the  larynx,  but  in  other  cases  is  brought  about 
by  dyspnoea  or  exhaustion.  The  lymphatic  glands  which  are 
infiltrated  sometimes  form  large  breaking-down,  sloughing 
masses,  and  are  more  hkely  to  be  early  impUcated  in  the  extrinsic 
variety.  Dissemination  and  the  development  of  secondary 
tumours  in  the  viscera  are  very  rare.  Epithehoma  of  the  larynx 
is  usually  of  the  squamous- celled  variety,  but  columnar- celled 
growths  have  been  described.  Spheroidal- celled  alveolar  carci- 
noma is  also  but  rarely  met  with. 

Sarcoma  of  the  larynx  is  a  rare  disease.  The  tumours  are 
sometimes  of  considerable  size,  and  are  at  first  smooth  and 
globular,  but  subsequently  ulcerate  and  infiltrate  the  surrounding 
parts  in  the  same  way  as  does  an  epithehoma.  The  tumour  may 
be  of  either  the  round-  or  spindle-celled  variety,  and,  unlike  the 
epitheliomata,  rarely  affects  the  lymphatic  glands  ;  dissemination 
is  also  micommon. 

Injuries  of  the  Larynx. 

Blows  upon  the  larynx  may  cause  much  reflex  spasm  and 
dyspnoea,  which  is  sometimes  urgent.  Fractures  of  the  cartilages 
are  rare,  and  may  result  either  from  a  blow  or  a  squeeze ;  the 
thyroid  cartilage  is  more  often  fractured  than  the  cricoid.  Such 
injuries  are  always  serious,  and,  when  the  mucous  membrane  is 
torn,  haemoptysis  and  dyspnoea  are  common.  Death  not 
uncommonly  results  from  obstruction  to  the  passage  of  air  by 
displacement  of  the  fractured  cartilage. 

Scalds  of  the  larynx  are  most  often  seen  in  children,  and 
commonly  result  from  attempts  to  drink  from  a  kettleful  of 
boihng  water.  In  these  cases  the  lips,  cheeks,  and  tongue  are 
commonly  bHstered,  white,  and  swollen,  the  voice  is  husky,  and 
swallowing  is  painful.  (Edematous  laryngitis  is  very  Uable  to 
supervene  within  an  hour  or  two,  and  in  the  absence  of  treatment 
death  from  dyspnoea  is  of  common  occurrence. 

Foreign  Bodies  in  the  Air-Passages. 

Foreign  bodies  always  obtain  access  to  the  air-passages  during 
the  act  of  inspiration,  except  in  cases  where  the  muscles  of  the 
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glottis  are  paralysed,  as,  e.g.,  after  diphtheria ;  they  cannot 
normally  obtain  an  entrance  during  deglutition.  In  most  cases 
they  obtain  entrance  through  some  sudden  inspiratory  act  whilst 
the  foreign  body  is  in  the  mouth  ;  thus,  a  piece  of  meat  may  pass 
into  the  larynx  if  the  patient  suddenly  laughs  whilst  eating,  or  a 
pin  or  other  foreign  body  held  between  the  lips  may  in  a  similar 
way  obtain  entrance.  Foreign  bodies  may  also  pass  into  the 
air-passages  during  deep  anaesthesia  when  the  normal  sensibility 
of  the  glottis  is  numbed. 

A  foreign  body  may  lodge  in  the  larynx,  the  trachea,  the 
bronchi,  or  the  lungs,  and  the  symptoms  differ  according  to  the 
position  in  which  it  rests. 

In  the  larynx  a  large  mass  of  meat  or  similar  material  may 
completely  block  the  glottis,  and  cause  death  from  asphyxia  in  a 
few  minutes  ;  and  in  other  cases,  although  not  large  enough  to 
close  the  whole  glottis  mechanically,  a  foreign  body  may  cause 
death  through  spasm  set  up  by  its  irritation.  If  death  does  not 
at  once  result,  and  the  foreign  body  remains  in  the  larynx,  it 
interferes  with,  respiration  and  speech  to  a  varying  extent,  but 
the  symptoms  are  continuous  so  long  as  it  remains,  although  they 
are  liable  to  sudden  exacerbation  at  any  time.  If  not  removed, 
the  foreign  body  w^ll  set  up  laryngitis,  and  death  may  result 
either  from  this  or  from  inflammation  spreading  to  the  trachea 
and  bronchi. 

If  the  foreign  body  passes  into  the  trachea  it  is  never  large 
enough  completely  to  plug  that  tube,  and  after  an  initial  attack 
of  dyspnoea  the  symptoms  are  hable  to  subside.  As  the  vocal 
cords  are  not  interfered  with,  there  is  no  marked  alteration  of 
voice,  and  respiration  may  be  tranquil.  The  patient  is,  however, 
Hable  to  sudden  and  severe  attacks  of  dyspnoea  ;  these  are  caused 
by  the  foreign  body  being  coughed  up  against  the  glottis,  which 
immediately  closes  spasmodically,  and  during  such  an  attack  the 
patient  may  die  of  suffocation. 

If  the  foreign  body  remains  in  the  trachea,  death  will  result 
either  from  spasm  of  the  glottis  or  from  inflammation  of  the 
trachea  and  bronchi. 

The  lodgment  of  a  foreign  body  in  a  large  bronchus  results 
in  the  obstruction  to  the  passage  of  air  into  a  given  portion  of 
lung,  and  is  accompanied  by  symptoms  of  dyspnoea,  which  are 
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urgent  in  proportion  to  the  size  of  the  bronchus  which  is  plugged. 
Bronchitis  and  broncho-pneumonia  will  subsequently  ensue, 
and  the  lung  supphed  by  the  plugged  bronchus  will  become 
collapsed. 

In  cases  where  the  foreign  body  is  very  minute  and  passes  into 
a  terminal  bronchus,  the  initial  dyspnoea  is  but  sHght,  but  further 
symptoms  will  ensue  in  consequence  of  inflammation  and  suppu- 
ration of  the  surrounding  lung-tissue. 


CHAPTER  XXXIII. 

DISEASES  OF  THE  THYROID  GLAND  AND  OF 
THE  PITUITARY  BODY. 

Thk  thyroid  is  a  ductless  gland  yielding  an  internal  secretion 
which  contains  iodine  as  an  essential  constituent.  This  secretion 
is  of  much  importance  in  the  metabohsm  of  the  body  ;  its 
absence  or  perversion  leads  to  serious  constitutional  results, 
while  its  presence  to  excess  causes  toxic  symptoms.  The  diseases 
associated  with  a  deficient  thyroid  secretion  are  myxoedema, 
cretinism,  and  the  post-operative  condition  known  as  cachexia 
strumipriva.  Graves'  disease,  on  the  other  hand,  is  possibly  due 
to  an  excess  of  the  secretion.  These  various  affections  belong  to 
the  domain  of  medicine  rather  than  to  that  of  surgery,  but  they 
have  certain  important  surgical  aspects,  so  that  some  account 
of  them  may  fitly  be  given  here. 

Cachexia  strumipriva. — This  term  is  apphed  to  a  peculiar  con- 
dition, allied  to  myxoedema,  which  is  hable  to  ensue  in  patients 
whose  thyroid  glands  have  been  completely  excised,  more 
especially  when  the  patient  is  young. 

Examples  of  this  condition  were  first  recorded  by  Reverdin  in 
1882,  and  Kocher  in  1883,  and  the  observations  have  since  been 
confirmed  by  other  operators.  The  disease  commences  insidiously 
from  one  to  four  or  five  months  after  the  operation,  and  is 
characterised  by  weakness,  with  dragging  pains  in  the  extremities. 
There  is  a  sense  of  chilHness,  and  chilblains  are  Hable  to  form. 
The  cerebral  functions  are  early  affected,  and  slowness  of  thought 
and  speech  are  especially  noticeable.  Gradually  the  mental 
faculties  become  more  and  more  impaired,  with  a  loss  of  memory, 
and  a  general  condition  of  lethargy.  With  the  onset  of  the 
disease,  swelhng  of  the  face,  and  especially  of  the  eyelids,  is 
noticed  ;  as  the  swelhng  spreads,  the  whole  face  becomes  broad, 
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the  lips  thick  and  prominent ;  the  features  lose  ai  expression, 
and  a  semi-idiotic  appearance  results.  The  abdomen  becomes 
large  and  tumid,  the  hands  and  feet  are  swollen  and  thickened, 
the  skin  as  a  whole  becomes  thick  and  dry,  and  in  many  cases 
the  surface  epitheUum  grows  scaly.  The  hair  becomes  brittle, 
and  commonly  falls  out  in  large  quantities.  Combined  with  these 
conditions,  there  is  a  marked  anaemia,  and  if  the  patient  be  a 
child,  growth  is  almost  entirely  arrested,  and  puberty  is 
delayed. 

A  careful  study  has  been  made  of  the  effects  of  thyroidectomy 
in  animals,  but  with  somewhat  conflicting  results.  Different 
animals  bear  removal  of  the  gland  in  differing  degrees  ;  carnivora 
bear  it  ill,  and  commonly  die  in  a  few  days  with  acute  nervous 
symptoms — tremors,  spasms  and  tetany.  Monkeys  live  much 
longer,  and  Horsley  has  produced  in  them  a  condition  resembling 
myxcedema  or  cretinism.  Other  animals,  such  as  rats  and  guinea- 
pigs,  do  not  sufEer  at  all  as  the  result  of  the  operation,  and  even 
in  carnivora  and  monkeys  it  not  rarely  happens  that  no  evident 
illness  is  produced. 

The  matter  is  still  further  complicated  by  the  existence  of  the 
parathyroid  bodies,  on  which  Gley  has  laid  great  stress.     These 
small  structures,  which  in  their  histology  represent  immature 
thyroid  tissue,  are  in  some  animals  separate  from  the  thyroid 
proper,  in  others  enclosed  in  it,  so  that  their  separate  removal  is 
out  of  the  question  without  grave  damage  to  the  thyroid.     It 
has  been  claimed  that  loss  of  the  parathyroids  leads  to  the  serious 
nervous  symptoms  which  have  been  noted  after  thyroidectomy, 
while  the  symptoms  of  cachexia  strumipriva  depend  on  loss  of  the 
thyroid  itself.    Swale  Vincent  and  Jolly,  as  the  result  of  their 
numerous  experiments,   reject  this  view,   and  regard  thyroid 
and  parathyroids  as  one  single  physiological  apparatus  ;    they 
bring  forward  evidence  that  after  removal  of  the  thyroid  the 
parathyroids  may,   in  a  measure,   take  on  its  structure  and 
functions. 

The  question  is  one  not  yet  finally  settled,  but  it  is  certain 
that  the  evil  effects  of  thyroidectomy  may  be  averted  if  part  of 
the  gland  be  left  behind,  if  a  portion  of  the  excised  gland  be 
successfully  grafted  in  the  peritoneum  or  elsewhere,  or  if  the 
operation  be  followed  by  thyroid  feeding  or  the  administration 
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of  thyroid  extract.  Herein  lies  the  surgical  importance  of  th( 
foregoing  facts.  Total  removal  of  the  thyroid  gland  entails 
grave  danger  to  the  patient ;    partial  removal  is  harmless. 

Myxoedema  and  cretinism  are  conditions  allied  to  cachexis 
strumipriva,  apparently  arising  from  loss  of  the  thyroid  secre- 
tion, owing  to  atrophy  or  imperfect  development  of  the  gland 
Myxoedema  was  first  described  by  Gull,  but  it  was  Ord  who,  ir 
1878,  showed  its  connection  with  thyroid  disease.  The  disease 
occurs  far  more  frequently  in  women  than  in  men,  and  commonl} 
in  adult  life.  The  symptoms  are  in  the  main  those  describee 
under  cachexia  strumipriva,  and  post-mortem  examination  shows 
an  atrophied  th}Toid,  the  glandular  tissue  being  replaced  b} 
fibrous  tissue  or  fat.  Treatment  ^^^th  thyroid  extract,  to  mak( 
good  the  lost  glandular  secretion,  is  followed  by  a  return  to  £ 
normal  physical  and  mental  condition. 

Cretinism  is  a  condition  much  hke  myxoedema,  but  as  it  arises 
in  childhood,  it  is  associated  with  stunted  growth,  and  defective 
development  of  both  body  and  mind,  in  addition  to  the  ordinar} 
symptoms  of  cachexia  strumipriva.  A  typical  cretin  shows  £ 
large  head,  a  thick,  fat  neck,  short  and  curved  limbs,  and  ai 
imperfect  mental  development  which  may  amoimt  to  idiocy.  As 
the  child  grows  up,  the  face  becomes  broad  and  flat,  the  nose 
thick  and  depressed,  the  Ups  heavy  and  protrueling,  and  the 
expression  dull  and  vacuous.  Puberty  occurs  very  late,  and  the 
sexual  organs  often  remain  permanently  undeveloped.  A  patieni 
of  five  and  twenty  or  thirty  may  look  no  more  than  eight  or  ter 
years  of  age,  and  the  mind  may  be  even  less  developed  than  the 
body.  The  supra-cla\dcular  fossae  are  often  occupied  by  diffuse 
fatty  growths. 

The  skeleton  of  a  cretin  shows  a  remarkable  retardation  ir 
the  development  of  those  bones  which  are  formed  in  cartilage 
and  it  is  to  this  fact  that  some  of  the  striking  physical  pecu 
liarities  of  cretinism  are  due.  The  skeletal  changes  were  at  one 
time  confounded  with  those  of  achondroplasia,  and  errors  have 
hence  arisen  which  are  still  fomid  in  many  text-books.  In  botl 
conditions  the  base  of  the  skull  is  shortened,  leaeiing  to  prog 
nathism  and  to  a  sinking  in  of  the  root  of  the  nose.  In  true 
cretinism  this  is  not  due  to  premature  synostosis  of  the  basi 
occipital  and  sphenoids,  but  to  defective  formation  of  the  carti 
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lage  in  which  these  bones  are  laid  down.  In  most  cases  of 
achondroplasia  it  seems  due  to  premature  synostosis.  The  vault 
of  the  skull,  in  cretins,  is  usually  well  developed,  but  the  fonta- 
nelles  may  remain  open  for  many  years  after  they  should  have 
closed.  In  the  museum  of  St.  Bartholomew's  Hospital  is  the 
skull  of  a  typical  cretin,  aged  twelve  years,  in  whom  the  thyroid 
gland  was  quite  absent ;  the  fontanelles  are  all  widely  open,  and 
there  is   no  bony  union  between  the  basi-occipital  and  basi- 
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A  sporadic  cretin  aged  nine  years. 


sphenoid.  The  skull  may  be  microcephalic  or  hydrocephaUc. 
The  clavicles,  which,  like  the  vault  of  the  skull,  are  membrane- 
bones,  are  normally  developed,  but  the  long  bones  of  the 
extremities  are  short  and  thick ;  the  epiphyses  are  more  nearly 
of  normal  size,  but  they  unite  late  with  the  shafts.  In  a  femur 
from  a  female  cretin,  thirty-two  years  of  age,  which  is  in  the 
museum  of  St.  Bartholomew's  Hospital,  the  lower  end  of  the 
bone  still  shows  indications  of  the  line  of  union  between  shaft 
and  epiphysis.  The  long  bones  do  not,  however,  show  in  creti- 
nism the  extreme  shortening  wliicli  is  habitual  in  achondroplasia. 
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nor  the  extreme  contrast  between  diaphysis  and  epiphyses  seen 
in  the  latter  disease.  The  vertebral  column  is  somewhat 
shortened  from  imperfect  and  late  development  of  the  vertebra). 

Cretins  are  usually  divided  into  two  classes,  the  endemic  and 
the  sporadic.  In  goitrous  districts  cretinism  is  common,  and  in 
such  cretins  the  thyroid  is  commonly  enlarged  ;  there  is,  however, 
no  reason  for  doubting  that  it  is  physiologically  inadequate. 
Sporadic  cretinism  may  depend  upon  a  congenital  absence  of  the 
thyroid,  but  more  often  it  seems  due  to  an  atrophy  of  the  gland 
occurring  during  the  fiist  few  years  of  life.  It  is,  in  fact,  a 
precocious  myxcedema.  There  is  no  essential  difference  between 
endemic  and  sporadic  cretinism,  and  myxcedema  difiers  only  in 
its  occurrence  in  adult  Ufe  when  physical  and  mental  develop- 
ment are  already  complete.  As  in  myxcedema,  a  cure  may  be 
effected  by  the  timely  administration  of  thyroid  extract,  and 
there  is  no  more  striking  phenomenon  in  medicine  than  the 
mental  and  bodily  growth  of  a  cretin  thus  treated.  The  need 
for  thyroid  treatment  remains,  of  course,  throughout  hfe. 

Graves'  disease,  or  exophthalmic  goitre,  is  a  condition  in  all 
respects  contrasting  with  the  preceding  diseases.  It  occurs 
almost  exclusively  in  the  yomig  adult  female,  though  males  are 
occasionally  affected.  The  cardinal  chiiical  symptoms  are 
thyroid  enlargement,  protrusion  of  the  eyeballs,  and  a  rapid 
action  of  the  heart,  to  which  may  be  added  muscular  tremors^ 
and  a  high  degree  of  mental  excitement  and  irritabihty.  The 
thyroid  gland  is  often  uniformly  enlarged  and  pulsatile.  Micro- 
scopic examination  shows  an  overgrowth  of  glandular  tissue,  with 
an  absence  of  the  natural  colloid  contents  of  the  alveoh.  The 
thymus  is  also  greatly  enlarged,  as  a  rule.  The  anatomical  cause 
of  the  protrusion  of  the  eyeballs  is  not  clear  :  it  may  depend  in 
part  upon  an  accumulation  of  orbital  fat,  in  part  upon  vascular 
turgescence  ;  it  may  be  so  extreme  as  to  lead  to  sloughing  of  the 
cornese.  The  explanation  of  the  phenomena  of  Graves'  disease 
is  considered  by  many  pathologists  to  be  found  in  an  excess  of 
thyroid  secretion,  though  how  this  is  primarily  brought  about  is 
still  obscure.  For  fuller  information  the  student  is  referred  to 
text-books  on  medicine  ;  the  surgical  interest  of  the  disease  hes 
in  the  fact  that  operative  treatment  is  sometimes  employed  for 
its  relief.      Division  of  the  cervical  sympathetics  has  been  tried,. 
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on  the  supposition  that  a  sympathetic  neurosis  underhes  the 
symptoms  ;  the  results  are  not  such  as  to  warrant  the  operation. 
It  must  not,  however,  be  forgotten  that  the  disease  is  one  which 
tends  to  natural  though  slow  cure. 

Accessory  thyroids  are  not  rare  in  the  neighbourhood  of  the 
main  gland ;  they  may  be  mistaken  for  enlarged  cervical  lym- 
phatic glands.  Their  microscopic  structure  is  often  of  a  foetal 
type,  with  Uttle  or  no  colloid  in  the  vesicles. 

Inflammation  of  the  thyroid  gland,  apart  from  other  diseased 
conditions,  is  an  event  of  some  rarity,  although  it  is  by  no  means 
uncommon  for  a  goitrous  gland  to  become  inflamed.  The  changes 
that  occur  are  such  as  are  seen  in  similar  conditions  of  other 
soft  tissues,  and  the  inflammation  occasionally  terminates  in  the 
formation  of  pus. 

Atrophy  of  the  thyroid  has  already  been  discussed  in  relation 
with  myxoedema  and  cretinism. 

Goitre,  or  Bronchocele. 

The  term  "  goitre  "  is  applied  to  any  enlargement  of  the 
thyroid  gland  which  is  not  caused  by  inflammation  or  mahgnant 
growth ;  its  causes  have  been  much  discussed,  and  are  not  yet 
satisfactorily  settled.  The  vast  majority  of  cases  occur  in 
certain  definite  locahties,  where  it  is  endemic.  Such  locahties 
are  commonly  the  lower  slopes  and  valleys  of  mountainous 
districts,  where  the  soil  consists  of  hmestone  or  sandstone. 

For  many  years  goitre  has  been  attributed  to  drinking  water 
derived  from  melted  snow  or  ice  ;  but  there  does  not  appear 
to  be  any  truth  in  this  theory.  It  is  also  supposed — and  with 
more  probabihty — to  be  due  to  the  presence  of  some  ingredient 
in  drinking  water,  but  the  nature  of  this  ingredient  is  as  yet 
micertain ;  there  is  no  proof  that  it  is  any  salt  of  hme  or  mag- 
nesia. It  is,  however,  an  undoubted  fact  that  the  water  of 
certain  wells  almost  inevitably  causes  goitre  in  the  people  who 
drink  it. 

Structurally,  goitres  may  be  divided  into  four  classes,  though 
it  must  be  remembered  that  between  all  of  these  there  are 
connecting  hnks,  and  that  more  than  one  of  the  morbid  conditions 
may  be  found  in  the  same  growth. 
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First,  simple  hypertrophy. — In  this  form  there  is  an  overgrowtli 
of  the  glandular  tissue,  and  in  most  instances  the  enlargement  is 
synnnetrical,  both  lobes  as  well  as  the  istlnnus  being  hyper- 
trophied  in  proportion  to  their  original  size. 

Second. — In  other  cases  localised  hypertrophies  occur,  and 
definite  glandular  tumours — true  adenomata — may  develop  in  the 
substance  of  the  lateral  lobes  or  in  the  isthmus.  Such  growths 
are  usually  definitely  encapsuled  and  seldom  attain  a  large  size. 
Whether  the  growth  be  universal  or  local,  the  new  tissue  does 
not  differ  from  that  of  a  healthy  gland,  being  composed  of  closed 
vesicles,  hned  by  epithelium,  and  containing  a  clear,  sticky  fluid, 
embedded  in  a  stroma  of  loose  connective-tissue.  Occasionally 
thyroid  adenomata  present  the  structure  of  the  foetal  gland — the 
acini  being  ill-formed  and  containing  no  colloid  material. 

Third,  cystic  goitre. — In  cystic  goitre  there  is  a  development 
of  cysts  of  miusual  size.  These  cysts  commonly  occur  in  glands 
in  which  there  is  also  some  true  hypertrophy,  but  may  develop  in 
otherwise  healthy  thyroids.  They  are  formed  by  a  mucoid  or 
colloid  degeneration  of  the  walls  of  separate  vesicles,  which  are 
thus  thrown  into  one  another,  and  form  cavities  of  various 
dimensions.  In  other  cases  they  appear  to  result  from  cystic 
degeneration  of  an  adenoma.  Such  cysts  are  often  single, 
but  may  be  multiple.  They  contain  either  clear  serous  fluid, 
viscid  colloid  material,  or  a  dark  bloody  hquid,  with  a  grumous 
or  coffee-ground-hke  deposit.  They  may  attain  a  great  size,  and 
sometimes  develop  with  much  rapidity  as  the  result  of  spon- 
taneous haemorrhage  into  them.  Under  such  circumstances  the 
pressure  of  the  cyst  may  cause  dyspnoea,  or  even  dysphagia. 

Fourth,  fibrous  goitre. — In  fibrous  goitres  there  is  an  excess  of 
the  fibrous  stroma  as  compared  with  the  glandular  tissue.  The 
fibrous  growth  is  common  in  old  goitres,  and  generally  occurs  in 
a  gland  w^hich  has  previously  been  the  seat  of  simple  hypertrophy. 
In  other  goitres  of  long  standing  calcareous  degeneration  is 
frequently  met  with,  and  in  some  cases  the  whole  thyroid  is 
converted  into  a  calcareous  mass. 

The  effects  of  a  goitre  depend  both  on  its  size  and  on  the  rapidity 
of  its  growth.  The  veins  leading  from  the  enlarged  gland  become 
distended,  and  in  many  cases  those  of  the  head  and  neck  are 
subsequently  dilated.     Pulsation  in  the  carotids  is  occasionally 
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increased,  but  in  some  instances  the  growth  causes  pressure  on 
these  vessels,  and,  bv  interfering  with  the  blood-current,  induces 
cerebral  anaemia  with  spasm  or  convulsions.  Spasm  of  the  glottis 
or  paralysis  of  the  laryngeal  muscles  may  also  result  from  interfer- 
ence with  the  recurrent  laryngeal  nerve.  The  most  important  result 
of  enlargement  of  the  thyroid  is,  however,  interference  with  the 
passage  of  air  through  the  trachea,  which  in  cases  of  general 
enlargement  is  usually  compressed  on  either  side  by  the  two 
lateral  lobes,   but  may  in  rare  instances  be  narrowed  by  the 


A  goitre  which  caused  dyspnoea  by  compressing  the  trachea 
between  its  lateral  lobes. 


pressure  exercised  by  the  enlarged  isthmus  in  front.  In  other 
cases  the  growth  extends  between  the  stermmi  and  trachea, 
and  squeezes  the  latter  against  the  spine.  Even  in  cases  where 
no  urgent  dyspnoea  exists,  it  is  common  for  a  bronchocele  to 
produce  some  shortness  of  breath  on  exertion.  The  large 
majority  of  goitres  do  not  cause  death,  and  a  fatal  termination 
is  much  more  common  in  the  rapidly  growing  tumours  than 
in  those  of  slower  growth,  even  although  the  latter  attain  a 
greater  size.  The  name  acute  bronchocele  has  been  given  to 
these  quickly  developing  goitres,  and  the  dyspnoea  which  they 
cause  is  explained  by  the  fact  that  the  fascigp  and  muscles  of  the 
neck  have  not  time  to  stretch  and  provide  room  for  their  develop- 
ment ;  hence  all  hollow  and  compressible  structures  necessarily 
suffer.    These  acute  bronchoceles  are  most  often  met  with  in 
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young  subjects,  and,  in  some  instances  at  least,  their  growth  is 
coincident  with  the  changes  that  occur  at  puberty.  In  cases  of 
cystic  bronchocele,  the  cysts  sometimes  rapidly  increase  in  size 
on  account  of  the  effusion  of  blood  into  their  cavities,  and  may 
thus  cause  dyspnoea. 

Malignant  Disease. 

Both  sarcoma  and  carcinoma  occur  as  primary  growths  of  the 
thyroid  gland  :  neither  is  common,  but  carcinoma  is  probably 
the  commoner  of  the  two  and  usually  affects  thyroids  which 
have  previously  been  the  seat  of  goitrous  enlargement,  and  is 
commonly  diffused  throughout  the  entire  gland.  A  form  of 
papuliferous  cystadenoma,  of  limited  malignancy,  has  been 
described,  and  several  examples  are  known  of  a  growth,  almost 
exactly  resembUng  normal  thyroid  tissue  in  histological  struc- 
ture, but  giving  rise  to  secondary  growths,  especially  in  the 
cranial  bones.  Such  tumours  can  only  be  distinguished  from 
cases  of  simple  hypertrophy  by  the  infiltration  of  the  neighbour- 
ing tissues  and  by  their  mahgnant  clinical  course.  All  growths 
of  this  class  are  hable  to  cause  glandular  enlargement,  and  to 
produce  secondary  growths  in  the  viscera  and  bones.  They 
usually  run  a  rapid  course  and  terminate  fatally,  either  by 
local  compUcations  or  visceral  disease. 

Acromegaly. 

The  pituitary  body  has  sufficiently  close  resemblances  to  the 
thyroid  gland  to  warrant  the  inclusion  of  acromegaly  in  this 
chapter.  Acromegaly  *  is  a  disease  which  is  characterised  by 
great  enlargement  of  the  hands  and  feet,  with  much  deformity 
of  the  face.  The  hands  and  feet  are  simply  overgrown,  all  the 
tissues  sharing  in  the  enlargement,  although  there  is  in  addition 
a  great  increase  of  fibrous  tissue.  The  size  of  the  extremities  is 
indeed  in  advanced  cases  most  remarkable,  and  the  measure- 
ments of  a  hand,  the  cast  of  which  is  in  the  museum  of  St. 
Bartholomew's  Hospital,  compare  as  follows  with  the  measure- 
ments of  an  average  adult  male  hand  : 

^  f  &,Kpoy,  extremity ;  /we-yaj,  large. 
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Length       ....       9    in.  Normal  hand.  7i  in. 

Length  of  middle  digit         .       3f  in.  „  31  in. 

Circumference     at    meta- 
carpal bones   .  .  .1.3    in.  „  8i  in. 

Circumference     of     middle 

finger      ....       4f  in.  ,  2|  in. 

The  legs  and  forearms  are  not  usually  enlarged,  but  in  some  of 
the  recorded  cases  the  patients  were  very  muscular.  The  spine 
usually  presents  a  posterior  curve  in  the  dorsal  region,  and  there 
may  be  some  lumbar  lordosis  or  lateral  curvature.  The  thorax 
is  flattened  from  side  to  side  and  moves  but  Httle  in  respiration, 
the  respiratory  movements  being  chiefly  abdominal.  The  skin 
is  thick  and  often  warty,  and  pendulous  parts  are  specially 
thickened ;  the  labia  majora  and  the  chtoris  may  be  greatly 
hypertrophied.  The  growth  of  hair  may  be  increased,  and  the 
hair  itself  may  become  very  long  and  coarse. 

The  whole  head  is  often  enlarged,  and  the  cranium  tends  to 
become  lengthened  antero-posteriorly,  but  the  bones  of  the  face 
are  specially  increased  in  size,  and  the  jawbones  more  than  the 
rest ;  the  lower  jaw  by  its  great  enlargement  frequently  projects 
in  front  of  the  upper  teeth,  and  causes  much  disfigurement. 
The  supra-ciliary  ridges  and  the  tarsal  cartilages  are  much 
hypertrophied,  and  the  whole  nose  is  greatly  enlarged,  its  bones, 
cartilages,  and  skin  all  undergoing  overgrowth.  The  ears  are 
not  usually  so  much  affected.  On  accomit  of  the  alteration  in 
shape  of  the  maxillae,  complete  closure  of  the  teeth  may  be 
impossible.  The  hps  are  thick,  and  the  lower  hp  tends  to  pro- 
trude and  hang  down  ;  the  expression  of  the  features  may  be 
completely  altered. 

The  youngest  patient  in  whom  acromegaly  has  been  observed 
was  fifteen  years  of  age,  and  the  oldest  was  sixty  ;  but  most  of 
the  cases  have  been  observed  between  the  ages  of  twenty  and 
forty.  Both  males  and  females  are  attacked.  Headache  is 
almost  always  complained  of,  and  there  is  often  pain  in  the 
eyeballs.  The  general  condition  is  one  of  lassitude,  and  the 
speech  is  usually  thick  and  slow.  The  tongue  is  large  and  flabby, 
and  appears  too  big  for  the  mouth  ;  the  cartilages  of  the  larynx 
in  male  patients  are  sometimes  enlarged  and  thickened. 

In  addition  to  the  changes  in  the  extremities  and  face,  bhnd- 
ness,  with  atrophy  of  the  optic  di§c,  loss  of  ^ense  of  smell  and  of 
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taste,  and  cessation  of  the  catanienia  in  women,  have  been 
connnonly  observed.  Indeed,  in  all  cases  occurring  in  females 
the  absence  of  normal  menstruation  is  a  constant  phenomenon. 
Muscular  weakness  and  excessive  perspiration  have  also  been 
observed  in  connection  with  acromegaly. 

In  patients  on  whom  post-mortem  examinations  have  been 
made,  it  has  been  found  that  the  bones  of  the  hands  and  feet 

Fig.  66. 


A  hand  from  a  case  of  Acromegaly  and  a  normal  hand. 


were  enlarged,  that  on  all  the  bones  there  was  a  tendency  to  the 
exaggeration  of  normal  ridges  or  tubercles,  and  that  on  some  of 
the  bones  of  the  extremities,  as  well  as  on  those  of  the  face,  there 
were  osteophytic  growths,  although  the  general  overgrowth  of 
the  whole  bone  was  not  seen  in  the  extremities.  The  sternum 
is  usually  thickened,  widened,  and  lengthened,  and  the  ribs  and 
clavicles  are  also  greatly  thickened ;  similar  alterations  are 
common  in  the  pelvic  bones.  The  uterus  is  generally  atrophied 
and  the  vagina  capacious.  It  is  further  found  that  there  is 
overgrowth  of  almost  every  tissue  and  structure  in  the  body, 
so  that  not   only  are  the   intestines   greg-tly  thickened  and 


ACROMEGALY.  293 

dilated  and  the  viscera  increased  in  size,  but  the  coats  of  the 
arteries,  the  muscles  of  the  Ups  and  tongue,  and  the  neurilemma 
of  the  nerves  may  all  be  increased. 

The  pathology  of  acromegaly  is  no  longer  altogether  obscure, 
for  it  may  now  be  considered  certain  that  disease  of  the  pituitary 
body  is  the  cause  of  this  condition.  In  all  recent  post-mortem 
examinations  this  body  has  been  fomid  either  greatly  hyper- 
trophied,  the  seat  of  new  growth,  or  else  completely  atrophied. 
The  sella  turcica  is  commonly  much  expanded  in  correspondence 
with  the  increased  size  of  the  pituitary  body,  and  it  is  noteworthy 
that  many  of  the  skulls  of  giants,  preserved  in  different  museums, 
show  this  expansion  of  the  pituitary  fossa.  There  seems,  indeed, 
to  be  a  connection  between  acromegaly  and  gigantism.  We  do 
not  yet,  however,  certainly  know  whether  acromegaly  is  due 
to  deficient  or  excessive  action  of  the  pituitary,  though  the  latter 
assumption  is  usually  made.  Treatment  with  pituitary  extract 
does  not  cure  the  disease.  In  a  certain  proportion  of  cases  the 
thyroid  gland  has  also  been  found  diseased.  There  is  unques- 
tionably a  close  relation  between  the  thyroid  and  the  pituitary 
glands,  and  in  some  cases  myxcedema  and  acromegaly  have 
co-existed. 

The  diagnosis  of  acromegaly  is  generally  easy.  From  the 
thick,  heavy  hps  and  broad,  deformed  face,  the  disease  has  been 
mistaken  for  myxcedema,  but  from  the  latter  it  differs  very 
materially  in  the  absence  of  dryness  of  the  skin  and  hair,  and  in 
the  absence  of  any  alteration  in  the  mental  condition,  as  well  as 
in  the  positive  deformity  of  the  jaws,  thorax,  hands  and  feet. 
From  osteitis  deformans  it  may  readily  be  separated,  when  it  is 
remembered  that  in  this  affection  the  bones  of  the  skull  and  the 
long  bones  are  especially  diseased,  whilst  in  acromegaly  it  is  just 
these  bones  that  remain  most  unaffected. 


CHAPTER  XXXIV. 

INJURIES  AND  DISEASES  OF  MUSCLES, 
TENDONS  AND  BURSiE. 

Rupture  of  muscle.— Cdnsidering  the  constant  strains  to  which 
they  are  subjected,  muscles  are  but  seldom  torn,  and,  when  they 
are  ruptured,  it  is  rather  by  a  sudden  and  unexpected  strain 
than  by  the  employment  of  great  muscular  force.  The  ends  of 
a  ruptured  muscle  immediately  retract,  and  remain  separated 
by  an  interval  which  varies  in  extent  in  different  cases.  A 
certain  amomit  of  blood  is  always  extravasated,  and  may  form 
a  considerable  hsematoma. 

Union  of  the  torn  muscle  is  accomphshed  by  a  process  of 
plastic  inflammation,  with  exudation  of  lymph,  and  its  subsequent 
organisation  into  fibrous  tissue. 

Wounds  of  muscle  are  followed  by  separation  of  the  cut  fibres, 
and  in  such  injmies,  as  in  rupture,  repair  is  effected  by  fibrous 
tissue.  Muscle  may  be  said  never  to  be  reproduced,  for  although 
attempts  at  reproduction  of  muscle-fibres  have  been  described, 
the  amomit  of  new  muscle  thus  formed  is  neghgible. 

Inflammation  of  muscle. — Muscles  are  but  Uttle  prone  to 
inflammation,  and  when  affected  by  so-called  myositis,  the  latter 
is  commonly  the  result  either  of  injury,  of  inflanmiation  spread- 
ing from  surrounding  parts,  or  of  such  constitutional  conditions 
as  gonorrhceal  rheumatism,  pyaemia  and  typhoid  fever.  The 
course  of  the  inflammatory  process  in  muscle  does  not  differ  from 
that  in  other  tissues,  and  requires  no  special  description. 

Atrophy  and  degeneration  of  muscle. — The  most  common  cause 
of  muscular  atrophy  is  disuse,  and  in  cases  where  a  hmb  has 
remained  unused  for  years,  as  in  chronic  disease  of  a  joint,  the 
whole  of  the  muscles  may  be  so  atrophied  that  no  contractile 
tissue  remains,  the  muscle-sheath  being  filled  with  a  mass  of  fatty 
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and  fibrous  tissue.  The  wasting  of  the  muscle  which  follows 
nerve-section  has  already  been  mentioned,  and  the  various  forms 
of  atrophy  and  degeneration  which  are  dependent  upon  disease 
of  the  central  nervous  system — e.g.,  infantile  paralysis,  pro- 
gressive muscular  atrophy,  &c. — do  not  come  Avithin  the  scope 
of  the  present  work. 

Ossification  of  muscle. — The  formation  of  bony  plates  in  muscle 
is  a  condition  far  more  often  met  with  in  men  than  in  women. 
Occurring  in  single  muscles,  it  is  by  no  means  very  rare,  and  is 
found  most  frequently  in  the  deltoid  and  the  adductors.  The 
bony  deposit  occurs  at  the  osseous  insertion  of  the  muscle,  and  is 
derived  from  the  periosteum  rather  than  from  the  muscle  itself ; 
it  appears  to  be  produced  either  by  constant  strain  or  by  frequent 
though  shght  contusions.  The  development  of  bone  in  the 
adductor  muscles  is  most  common  in  men  who  ride,  and  results 
in  the  production  of  the  so-called  "  riders'  bone. "  Many  so-called 
exostoses  are  in  reahty  merely  such  ossifications  in  tendon. 

In  other,  and  fortunately  rare,  instances,  the  tendency  to  the 
formation  of  bone  is  found  in  many  muscles,  and  cases  are 
described  in  which  the  back  and  neck  have  thus  become  encased 
in  a  broad  osseous  cuirass,  resulting  in  the  complete  immobihty 
of  the  affected  parts.  The  cause  of  such  a  condition  is  quite 
miknown.  It  has  been  named  ' '  myositis  ossificans,"  and  appears 
to  be  either  of  congenital  origin  or  else  to  commence  very  soon 
after  birth.  The  disease  is  of  a  slowly  progressive  character, 
and  the  tissue  formed  has  the  liistological  features  of  true  bone, 
though  the  plates  may  have  no  apparent  connection  with  the 
periosteum.  The  condition  sometimes  termed  "  traumatic 
myositis  ossificans  "  is  one  in  which  new  bone  is  formed,  as  the 
result  of  injury,  apparently  in  muscular  tissue  adjacent  to  bone. 
The  more  usual  sites  are  the  front  of  the  femur  and  the  neigh- 
bourhood of  the  elbow.  The  actual  pathological  changes  are 
(1)  separation  of  periosteum  and  (2)  effusion  of  blood  amongst 
the  adjacent  tissues.  New  bone  is  ultimately  laid  down  at  the 
site  of  the  injury  and  may  involve  nmscular  tissue,  but  there 
is  no  evidence  of  a  true  myositis,  and  the  bony  mass  usually 
projects  hke  an  exostosis  from  the  bone  beneath. 

Tumours  of  muscle. — Primary  tumours  of  muscle  are  rarely 
met   with.     The   lew   cases   that   are   recorded   are   almost   all 
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instances  of  sarcomatous  growths.  In  four  cases  with  which 
I  am  acquainted,  the  tumours  were  of  rapid  growth  and  ran  a 
mahgnant  course.  The  cells  of  which  they  were  composed  were 
mostly  oval. 

Syphilitic  affections  of  muscles. — Gummata  occur  with  tolerable 
frequency  in  the  muscles,  and  appear  to  have  a  decided  preference 
for  those  of  the  neck,  and  especially  for  the  sterno-mastoid. 
They  often  attain  a  considerable  size,  and  may  be  as  large 
as  a  hen's  egg.  They  do  not  difier  structmally  from  gummata 
elsewhere. 

The  chief  parasitic  diseases  of  muscle  are  those  due  to  the 
presence  of  hydatids  or  of  trichinae.  The  latter  are  met  with  in 
voluntary  muscles  only.  In  exceptional  cases,  Cysticercus  cellu- 
losse,  the  larval  form  of  Taenia  sohum,  has  been  found  in  human 
muscles. 

Injuries  and  Diseases  of  Tendons  and  their 
Sheaths. 

Wounds  and  ruptures. — Tendons  are  more  hable  to  rupture  than 
are  muscles,  notwithstanding  their  tougher  and  denser  structure. 
The  injury  is  at  once  followed  by  retraction  of  that  portion  to 
which  the  muscle  is  attached,  whilst  the  other  end  does  not  alter 
its  position  except  as  the  result  of  the  movements  of  the  part  into 
which  it  is  inserted.  Not  rarely  the  actual  point  to  give  way  is 
the  junction  of  the  tendon  with  the  muscle.  When  the  finger,  or 
a  part  of  the  fijiger,  is  torn  off  in  a  machine  accident,  the  attached 
flexor  tendon  often  comes  away  with  it,  dragged  off  from  the 
muscle  in  the  forearm.  Repair  of  tendon  is  effected  by  a  process 
of  plastic  inflammation.  The  exuded  inflammatory  products 
collect  chiefly  in  the  tendon-sheath,  and  in  it  undergo  develop- 
ment, first  into  fibrous  tissue,  and  subsequently  into  tendon. 
Repair  is  at  once  both  rapid  and  complete,  the  newly  formed 
tendon  being  capable  of  supporting  considerable  strain  within  a 
few  weeks,  and  finally  becoming  indistinguishable,  even  by  micro- 
scopic examination,  from  the  neighbouring  tendinous  structure. 

In  wounds  of  tendons  unaccompanied  by  the  formation  of  pus 
— e.g.,  in  tenotomy  for  tahpes — the  process  of  repair  is  exactly 
the  same  as  that  above  described ;  but  in  open  wounds  accom- 
panied by  much  suppuration  the  tendons  and  their  sheaths  are 
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liable  to  become  matted  to  one  another  and  to  the  surromiding 
parts  in  such  a  way  that  their  futm-e  utiUty  is  either  destroyed 
or  greatly  impaired.  The  prospect  of  miion  in  such  cases  is 
greatly  enhanced  by  careful  suturing  at  the  time  of  the  accident, 
or  even  at  a  later  date  if  repair  has  failed. 

There  are  but  few  diseases  to  which  tendons  are  hable,  for  they 
may  be  said  never  to  be  affected  by  inflammation  or  new  growth 
except  when  secondarily  imphcated  by  extension  from  the  sur- 
roimding  parts.  Gummata  are  rarely  met  with,  but  gouty 
deposits  of  urate  of  soda  are  not  uncommon  in  the  tendons  of  the 
feet  and  ankle.  Fibrous  tumom's  occasionally  grow  in  connec- 
tion with  the  tendon-sheaths  of  the  fingers.  These  tumours 
sometimes  have  a  papillomatous  structure,  being  covered  with 
a  layer  of  cubical  cells  suggesting  epithehum.  The  fibrous 
matrix  may  contain  multinucleate  giant-cells  somewhat  Hke 
those  of  a  myeloid  sarcoma. 

Teno-synovitis. — Teno-synovitis,  or  inflammation  of  the  syno- 
vial fining  of  a  tendon-sheath,  is  usually  a  subacute  afiection,  and 
is  most  often  seen  in  the  extensor  tendons  of  the  wT:ist.  The 
exciting  cause  is  almost  invariably  excessive  use  of  the  muscles, 
and  the  constant  friction  of  the  tendons  within  their  sheaths 
associated  with  a  roughening  due  to  the  deposit  of  lymph,  gives 
rise  to  a  creaking  or  crepitating  sensation  when  the  hand  is 
placed  over  the  affected  part.  The  inflammation  is  usually  tran- 
sitory, and  readily  subsides  ^^'ith  rest,  but  it  is  liable  to  recur  when 
the  muscles  are  again  called  upon  for  any  unusual  exertion. 

In  another  class  of  cases,  the  inflammation  of  the  tendon-sheath 
is  of  a  tuberculous  nature.  I  have  seen  several  such  cases  in 
which  the  tendons  of  the  wrist  or  ankle  were  imphcated,  and  in 
cases  of  tuberculous  arthritis  also  it  is  very  common  to  find  an 
extension  of  tubercle  to  the  tendon-sheath,  the  fining  of  which 
becomes  as  thick  and  pulpy  as  the  synovial  membrane  of  the 
joint. 

There  is  one  region  in  which  extension  of  suppuration  into  the 
tendon-sheath  is  common  and  very  serious,  namely,  the  palm  of 
the  hand.  Septic  wounds  of  the  finger  are  of  frequent  occurrence, 
and  those  due  to  infection  with  Streptococcus  pyogenes  are 
especially  dangerous.  Reference  to  the  anatomy  of  the  flexor 
tendon  sheaths  in  this  region  will  show  how  readily  a  widespread 
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suppuration  will  follow  the  access  of  streptococci  to  these  cavities. 
Should  this  occur,  even  the  most  skilful  treatment  may  fail  to 
avert  an  ultimate  crippling  of  the  hand  by  adhesions  and  oblite- 
ration of  the  synovial  cavities.  The  tendons  themselves  may 
slough. 

Ganglion. — Ganglia  are  of  two  kinds — simple  and  compound. 
Each  variety  is  most  frequently  seen  in  the  sheaths  of  the  tendons 
on  either  the  palmar  or  dorsal  surface  of  the  wrist,  or  on  the 
dorsal  surface  of  the  ankle.  Gangha  are  most  common  in  those 
who  are  in  the  habit  of  using  to  excess  the  muscles  of  the  wrist. 

A  simple  ganglion  is  usually  described  as  being  a  hernial  pro- 
trusion of  a  portion  of  synovial  membrane  through  an  aperture 
in  the  sheath  of  the  tendon,  and  it  is  supposed  that,  the  communi- 
cation with  the  tendon-sheath  being  subsequently  cut  off,  a  small 
pouch  of  synovial  membrane  is  thus  left  outside  it.  Probably 
more  correct  is  Paget's  description  which  attributes  the  formation 
of  a  single  ganglion  to  a  cystic  degeneration  of  one  of  the  synovial 
fringes  normally  present  inside  the  tendon-sheath.  If  this  be 
true,  it  follows  that  the  fluid  contained  in  the  ganghon  is  never 
at  any  time  in  communication  with  the  cavity  of  the  synovial 
sheath,  but  is  shut  off  in  a  cyst,  which  from  the  first  is  a  closed 
cavity.  However  formed,  a  simple  ganghon  presents  itself  as  a 
rounded,  tense  cyst,  generally  about  the  size  of  a  hazel-nut,  but 
occasionally  larger,  and  containing  a  perfectly  clear  material  of 
the  consistency  and  appearance  of  glycerine  jelly.  The  appear- 
ance of  a  simple  ganghon  is  hable  to  cause  stiffness  and  pain  in 
the  affected  tendon. 

Compound  ganglia  are  most  common  on  the  sheaths  of  the 
flexor  and  extensor  tendons  of  the  wrist.  They  are  formed  by  a 
distension  of  the  synovial  sheaths  themselves  with  fluid,  and 
may  attain  considerable  size.  In  addition  to  sticky  and  inspis- 
sated synovia,  they  often  contain  numerous  small,  oval,  or 
rounded,  smooth  masses  of  fibrin,  of  the  size  and  appearance  of 
melon-seeds.  A  compound  ganghon  always  materially  interferes 
with  the  movements  of  the  tendons,  and  in  time  may  completely 
cripple  the  hand.     Some  of  these  gangha  are  tuberculous. 

Dupuytren's  contraction  is  the  name  apphed  to  a  contraction 
of  the  fingers  which  results  in  some  cases  from  injury  or  the  use 
of  some  tool  or  instrument  which  causes  pressure  on,  and  irrita- 
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tion  of,  the  tissues  in  the  palm  of  the  hand.  In  other  cases  it 
Mvcms  in  connection  with  the  rheumatic  or  gouty  diathesis,  but 
more  often  there  is  no  obvious  cause.  The  httle  finger  is  usually 
liist  affected,  and  after  it  the  ring.  Dissection  shows  that  this 
(li'formity  is  not  caused  ^by  contraction  of  tendons,  but  by 
tliickening  of  bands  of  the  palmar  fascia  which  are  inserted  into 
the  base  of  the  phalanges,  and  in  time  become  adherent  to,  and 
cause  puckering  of,  the  skin.  In  cases  of  long  standing  the  meta- 
carpo-phalangeal  and  the  first  inter-phalangeal  joints  become 
more  or  less  fixed,  their  articulating  surfaces  being  in  bad  cases 
dislocated. 

Diseases  of  the  Bursse. 

The  commonest  disease  of  a  bursa  is  simple  distension  with 
-i'l'ous  fluid.  This  distension  is  liable  to  follow  chronic  irritation 
' ' !  any  kind,  and,  when  the  cause  has  been  removed,  will  usually 
-iibside  spontaneously. 

If  the  irritation  be  kept  up,  chronic  inflammation,  with  thick- 
'  iiing  of  the  bursal  walls  by  fibrous  tissue,  will  ensue,  and  is 
Mccasionally  combined  with  the  formation  of  "melon-seed 
li(jdies,"  such  as  those  already  mentioned  as  occurring  in  com- 
]jound  gangha.  In  some  cases  the  walls  of  a  bursa  become  so 
Laeatly  thickened  that  the  ca%aty  is  almost  completely  obHterated, 
and  the  bm-sa  is  practically  transformed  into  a  fibrous  tumour. 

Acute  inflammation  and  suppuration  of  bursse  are  also  of 
( ommon  occurrence,  and,  if  the  bursal  wall  be  not  already 
thickened  by  old  inflammation,  the  pus  is  liable  to  burst  its 
w  ay  out,  and  to  become  diffused  into  the  surrounding  tissues. 

Tumours  of  bursas  are  very  rare,  but  syphihtic  gummata  are 
<  ommon. 

The  bursae  which  are  most  commonly  the  seat  of  all  forms  of 
disease  are  those  over  the  ligamentum  patellfe  and  the  olecranon. 
Simple  distension  is  also  common  in  those  situated  over  the  tuber 
ischii  and  the  great  trochanter,  as  well  as  in  the  bursa  which  lies 
111  the  popliteal  space  between  the  inner  head  of  the  gastroc- 
iieinius  and  the  semi-membranosus.  Certain  forms  of  bursal 
(  yst  will  be  found  described  in  connection  with  diseases  of  joints, 
and  in  some  cases  tubercle  either  originates  in  a  bursa  or  extends 
to  it  from  a  neighbouring  joint.     (See  chap,  xli.) 


CHAPTER  XXXV. 
DISEASES  OF  BONE. 

Atrophy. 

Atrophy  of  bone,  like  the  same  process  in  other  parts  of  the  body, 
is  the  result  of  deficient  use  or  of  continuous  pressure.  The 
extreme  wasting  of  the  bones  of  stumps  or  of  hmbs  with  diseased 
joints  affords  an  excellent  example  of  the  first  cause,  while  the 
hollowing  out  and  absorption  of  the  sternum  and  vertebrae  from 
the  pressure  of  an  aortic  aneurysm  well  illustrate  the  second. 

Two  kinds  of  atrophy  are  described  in  long  boneS;  but  they 
frequently  co-exist.  Eccentric  atrophy  is  a  hollowing  out  of  the 
bone  from  within,  so  that,  whilst  it  maintains  its  natural  shape 
and  size  when  \dewed  from  without,  it  is  fomid,  on  section,  to  be 
reduced  to  a  mere  shell.  Atrophy  of  this  kind  is  often  seen  in 
aged  people.  In  concentric  atrophy  the  whole  circumference  and 
diameter  of  the  bone  are  diminished,  and  its  shaft  is  much  more 
slender  than  is  that  of  the  opposite  side.  Such  a  bone,  on  section, 
is  often  found  to  be  the  seat  of  eccentric  atrophy  as  well. 

Hypertrophy. 

True  hypertrophy  is  not  common.  It  chiefly  results  from 
increased  blood-supply  and  from  excessive  use.  Good  examples 
of  the  former  are  occasionally  suppHed  by  cases  of  chronic 
inflammation  in  the  neighbom-hood  of  an  epiphysis  in  a  young 
subject,  for,  on  account  of  the  increased  vascularity  of  the 
epiphysial  bone,  growth  may  be  stimulated  to  such  an  extent 
that,  in  the  course  of  years,  a  Umb  may  outgrow  its  fellow  by 
several  inches.  Better  examples  of  pure  hypertrophy  are 
afforded  by  cases  where  a  bone  is  called  upon  to  bear  undue 
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weight — e.g.,  in  congenital  absence  of  the  tibia  the  fibula  may 
l)e  greatly  enlarged ;  in  hydrocephalus  also  the  increased  size 
!  if  the  brain  is  met  by  a  corresponding  increase  in  the  cranimn. 

Inflammation. 

In  considering  the  subject  of  inflammation  of  bone,  it  must  be 
remembered  that  the  osseous  structure  is  practically  ossified 
connective- tissue,  and  that  almost  all  that  has  been  written  in 
the  chapter  on  Inflammation  is  strictly  apphcable  to 
l)one. 

In  osteitis,  then,  there  are,  first,  hypersemia  and  slowing  of 
the  blood-stream,  rapidly  followed  by  exudation,  with  softening 
of  the  inflamed  tissue,  a  change  which  plays  a  most  important 
I  »art  in  the  course  of  inflammation  of  bone. 

The  blood-vessels  of  bone  run  in  the  cancellous  spaces,  and 
ill  the  Haversian  canals,  and  consequently  it  is  into  these  pre- 
ixisting  spaces  that  the  exudation  is  poured.  As  in  all  inflam- 
mation, this  exudation,  or  lymph,  consists  of  cells  and  fibrin, 
and,  as  elsewhere,  the  lymph  is  subsequently  vascularised,  and 
forms  what  has  already  been  called  "  interstitial  granulation- 
tissue  "  or  "  inflammatory  new  formation."  The  next  step  in 
most  cases  of  osteitis  is  rarefaction,  or  thinning  of  the  osseous 
structure.  This  is  not,  as  was  formerly  supposed,  the  result  of  a 
mechanical  expansion  or  dilatation  of  the  bone-spaces  by  the 
mere  pressure  of  the  contained  exudation,  but  is  the  result  of 
the  absorption  and  destruction  of  the  bone  itself  by  the  exuded 
I  ells  which  lie  in  contact  with  it.  The  walls  of  the  Haversian 
canals  and  cancellous  spaces  are  eaten  away  by  the  cells,  so 
that  their  naturally  smooth  contoiu:  becomes  pitted  and  irre- 
gular ;  in  this  process  of  absorption  the  leucocytes  are  aided 
l»y  large  giant-cells,  or  osteoclasts.  As  the  eroding  process 
iroes  on  the  bony  substance  becomes  thinned  away,  or  rarefied, 
and  the  cancellous  spaces  become  larger,  not  only  on  account  of 
the  greater  tenuity  of  their  walls,  but  also  because,  where  the 
osteitis  is  most  advanced,  several  spaces  are  thrown  into  one  by 
the  complete  removal  of  their  boundaries.     (See  Fig.  07. ) 

A  section  of  a  bone  in  this  stage  of  osteitis  therefore  reveals 
greatly  increased  vascularity,  rarefaction  of  the  osseous  tissue, 
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Fig.  67. 


complete  filling  up  of  the  spaces  in  tlie  bone  by  red  gelatinous 
masses  of  granulations,  and  softening  of  the  bone  itself,  so  that 
it  may  often  be  readily  cut  with  a  knife  or  broken  down  with 
the  finger-nail.  The  compact  bone  is  no  longer  so  dense,  and  its. 
lamina)  appear  to  be  separated  from  each  other.  The  cancellous 
spaces  are  so  greatly  enlarged  that  irregular  cavities  filled  with 
soft  pulp  are  formed,  and  the  old  bone  may 
be  reduced  to  a  mere  shell.  If  the  surface 
of  a  bone  be  the  seat  of  osteitis,  the  smooth, 
compact  tissue  will  become  porous,  rough,  and 
pitted  from  erosion  by  the  leucocytes,  and  the 
periosteum  will  be  partly  separated  by  the 
inflammatory  exudation. 

The  further  progress  of  a  case  of  osteitis 
depends  much  on  its  cause  and  on  the  general 
health  of  the  patient.  Supposing  that  the 
cause  has  been  an  injury,  and  that  the  patient 
is  healthy,  the  rarefaction  will  seldom  or 
never  proceed  to  such  an  extent  as  that 
described  above,  and,  if  the  injury  has  been 
but  slight,  resolution  and  absorption  of  the 
exudation  will  occur.  If  the  osteitis  has 
organisation  of  the  in- 
flammatory products,  with  resulting  sclerosis, 

and  in  the  lower  part  [g  ^j^g  j^^^Qst  usual  termination. 

of  the  specimen  an  irre-         _,,  .  „       ,  .     .  .     ,  , 

t'ular  cavity  has  been  This  process  01  sclerosis  IS  precisely  analo- 
formed  by  destruction  g^^g  ^q  ^j^^t  of  scarring  in  the  soft  parts, 
formerly  bounded  the  The  cells  of  the  granulations  which  occupy 
cancellous  spaces.  ^^ie  cancellous  spaces.  Haversian  canals, 
&c.,  become  developed  into  connective- tissue 
and  finally  into  bone,  the  newly  formed  blood-vessels  shrink 
and  disappear,  and  the  whole  of  the  previously  rarefied  bone 
is  converted  into  dense  osseous  structure,  with  fewer  and  smaller 
cancellous  spaces  than  were  present  before  the  inflammation 
commenced.  The  inflammatory  exudation  which  has  collected 
beneath  the  periosteum  also  ossifies,  and  the  bone  is  thickened 
by  the  formation  around  it  of  a  layer  of  new  bone,  formed 
for  the  most  part  in  stalactitic  or  needle-like  projections — an 
arrangement  which  results  from  the  exudation  collecting  around 


Section  of  an  Ilium, 
showing  Rarefaction. 
The  laminae  of  the  com- 
pact bone  appear  to  be 
separated  from  one  progressed  further 
another,  the  cancellous 
spaces    are    enlarged, 
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the    blood-vessels  as  they   pass   from   the   periosteum   to   the 
shaft. 

Instead  of  terminating  in  sclerosis,  osteitis  may  result  in 
suppuration.  This  may  occur  in  even  the  most  healthy  subjects, 
and  is  most  frequent  when  the  inflamed  bone  is  exposed  and  thus 
rendered  Hable  to  septic  infection.  It  may,  however,  result  from 
want  of  rest,  the  presence  of  some  irritating 
foreign  body,  the  extension  of  inflammation 
from  other  parts,  or  from  the  bad  state  of 
health  of  the  patient,  though  in  all  these 
cases  the  actual  cause  of  the  suppuration  iis 
almost  invariably  a  bacterial  invasion. 

Whatever  the  cause,  the  disintegration 
of  the  bone  by  the  interstitial  granulation- 
tissue  progresses  to  such  an  extent  that, 
finally,  instead  of  the  cancellous  spaces  being 
occupied  merely  by  granulations,  they  are 
filled  with  pus.  Similar  changes  occur  on 
the  surface,  and  pus  is  discharged  from  a 
granulating  surface  of  inflamed  bone,  just 
as  it  might  be  from  an  ulcer  in  the  soft 
parts.  The  pus  having  been  discharged, 
and  the  cause  of  the  inflammation  removed, 
suppuration  will  cease,  unless  some  consti- 
tutional condition  causes  it  to  continue. 
Lastly,  organisation,  with  resulting  sclerosis, 
mil  terminate  the  process,  just  as  scarring  and  contraction  of 
the  cicatrix  terminate  the  process  of  ulceration  in  the  soft  tissues. 
In  many  cases  of  osteitis,  suppuration  and  sclerosis  co-exist ; 
thus,  in  deep  ulcers  of  the  leg  the  tibia  may  be  exposed  and 
suppurating  at  one  part,  whilst  the  bone  around  is  sclerosed  and 
thickened. 

It  is  to  suppurative  osteitis,  with  destruction  of  bone,  such  as 
is  above  described,  that  the  term  caries  is  often  apphed.  Caries, 
however,  is  now  rather  a  clinical  than  a  pathological  expression, 
and  is  used  to  signify  inflammation  of  bone  with  rarefaction  alone, 
as  well  as  with  suppuration,  whilst  by  some  authors  it  is  Umited 
to  that  form  of  osteitis  which  is  called  "  strumous."  I  myself 
think  that,  whilst  the  term  "  caries  "  is  useful  from  ^  cUnical 
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point  of  view  as  expressing  all  forms  of  osteitis  with  destruction 
of  bone,  it  is  not  ad^'isable  to  employ  it  in  a  pathological  work, 
on  account  of  the  various  meanings  which  it  has  for  both  teachers 
and  students. 

In  tuberculous  or  strumous  osteitis,  as  in  other  similar  affec- 
tions, there  is  a  special  tendency  to  caseation  of  the  inflammatory 
products,  as  well  as  to  a  low  and  chronic  form  of  suppuration  ; 
there  is  also  httle  or  no  tendency  to  repair,  or  to  arrest  of  the 
inflammation. 

Fig.  69. 


Section  of  a  Bone  from  a  case  of  Tuberculous  Osteitis.  The 
osseous  tissue  has  been  in  great  part  destroyed,  and  its  place 
taken  by  leucocytes.  The  remains  of  bony  trabecuhc  in  pro- 
cess of  destruction  may  be  seen,  and  in  the  centre  of  the 
section  is  a  caseous  mass  formed  around  a  giant-cell.  (Crouch, 
\  inch.) 

In  such  cases  the  inflammatory  exudation  in  the  cancellous 
spaces  becomes  converted  into  a  soft  pulpy  mass  of  caseous 
matter  and  pus,  and  in  the  most  typical  examples  there  is  no  sign 
whatever  of  the  formation  of  new  bone,  no  appearance  of  sclerosis, 
none  of  repair.  In  this  way,  bones  affected  with  tuberculous 
osteitis  may  be  hollowed  out  into  mere  shells — a  condition  which 
is  best  exemphfied  in  the  small  bones  of  the  carpus  and  tarsus. 
In  some  cases  minute  portions  of  the  osseous  tissue  necrose,  and 
small  sequestra  of  soft  and  crumbling  bone  are  discharged  with 
the  pus.  The  name  of  "  caries  necrotica  "  has  been  apphed  to 
this  condition.  Three  chief  varieties  of  tuberculous  osteitis  have 
been  described ;    (1)  The  "  circumscribed  nodule,"  varying  in 
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size  from  that  of  a  split  pea  to  that  of  a  bean,  with  a  caseous 
centre  and  a  red,  gelatinous  periphery.  (2)  The  "  diffuse  infil- 
tration," which  is  well  shown  in  Fig.  08,  and  is  characterised  by 
a  yellow  caseous  infiltration  of  large  areas  of  cancellous  tissue. 
(3)  "  Tuberculous  necrosis,"  which  is  almost  hmited  to  articular 
Ijone,  and  is  described  more  fidly  in  the  chapter  on  Diseases  of 
the  Joints. 

If  a  bone  in  a  state  of  so-called  "  strumous  "  osteitis  be  examined 
microscopically,  it  will  be  found  that  the  process  is  essentially 
tuberculous,  and  that  tubercle  and  tubercle-baciUi  are  mingled 
with  the  inflammatory  exudation  which  fills  the  osseous  frame- 
work. In  most  cases  the  baciUi  are  very  few  in  number  and 
difficult  to  demonstrate,  though  inoculation  with  the  tissue  in 
which  they  he  ^\^ll  cause  tubercle  in  susceptible  animals,  and  will 
be  followed  by  the  growth  of  the  bacilh  in  larger  nimibers. 

Tuberculous  osteitis  is  most  common  in-  cancellous  bone,  and 
is  seen  especially  in  the  articular  ends  of  the  long  bones,  in  the 
carpus,  tarsus,  and  bodies  of  the  vertebrae.  It  is  also  one  of  the 
most  common  causes  of  strumous  or  tuberculous  disease  of  joints, 
fur  the  process  is  essentially  infective,  and  tends  to  spread  to  the 
tissues  in  the  neighbourhood  of  the  inflammatory  focus. 

A  large  proportion  of  cases  of  tuberculous  osteitis  terminates 
in  suppuration.  The  abscesses,  at  first  chronic,  are  hable,  after 
cUscharging  their  contents,  to  become  septic,  and  to  form  pus  in 
large  quantities.  Many  patients  consequently  die  of  hectic 
lever,  of  amyloid  disease,  or  of  general  tuberculosis. 

Abscess  in  bone. — Acute  abscess  never  occurs  in  bone,  for 
acute  inflammations,  which  in  the  soft  tissues  would  terminate  in 
the  formation  of  abscess,  would  in  bone  be  sure  to  cause  necrosis. 
Abscess  in  bone  is,  then,  always  chi-onic,  and  of  slow  formation. 

The  patients  in  whom  these  abscesses  occur  are  always  yomig, 
the  most  common  age  being  between  twelve  and  twenty.  The 
bones  most  commonly  affected  are  the  tibia  and  the  femur,  and 
in  these  two  bones,  indeed,  the  larger  number  of  all  recorded 
abscesses  will  be  found.  Chronic  abscess  is  never  met  with  in  the 
shafts,  but  always  in  the  cancellous  tissue  of  the  epiphysial  ends. 

It  is  most  probable  that  almost  all  these  abscesses  are  of  tuber- 
culous origin,  like  so  many  of  the  chronic  abscesses  in  the  soft 
tissues ;    and  this  theory  is  in  no  way  negatived  by  the  clear 
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history  of  injury  which  is  occasionally  given.  Commencing  as  an 
osteitis  of  the  cancellous  tissue,  rarefaction  of  the  bone  ensues, 
the  walls  of  the  cancellous  spaces  are  destroyed,  and  thus  a  cavity 
is  gradually  formed  in  which  the  inllaininatory  products  accu- 
mulate. As  in  the  soft  parts,  the  abscess-cavity  soon  becomes 
surrounded  by  newly  formed  tissue,  the  result  of  a  process  of 
chronic  inflammation,  and  thus  the  bone  around  the  abscess 
becomes  thickened  and  sclerosed.  So  long  as  the  pus  remains, 
the  inflammation  continues,  and  more  and  more  new  bone  is 
produced  from  the  superjacent  perios- 
teum. If,  however,  as  is  so  often  the 
case,  the  abscess  is  situated  near  to  a 
joint,  it  is  not  shut  in  on  this  side,  as 
elsewhere,  by  periosteal  thickening,  for 
there  being  no  periosteum  in  this 
situation,  new  bone  is  never  produced 
on  an  articular  surface,  and  thus,  if 
the  abscess  continues  to  extend,  the 
pus  is  more  hable  to  be  discharged 
into  the  joint-cavity  than  elsewhere, 
and  to  cause  suppurative  arthritis. 
In  addition  to  the  thickening  of 
The  Lower  End  of  a  Hu-  the  bone  itself,  there  is  frequently 
merus,  showing  an  abscess  thickening  of  the  soft  parts,  and  a 
which    has    burst   into    the  "  .  c     t       ■    n 

elbow-joint.  gi'aduai  extension  oi  the  inflammatory 

process  to  the  skin,  with  resulting 
oedema  and  reddening.  Pain  is  tolerably  constant,  but,  except 
at  intervals,  is  not  severe.  There  is  generally  a  good  deal  of 
tenderness  on  pressure,  and,  on  account  of  the  proximity  of 
the  neighbouring  articulation,  attacks  of  synovitis,  with  effusion 
into  the  joint-cavity,  are  of  frequent  occurrence. 

In  some  cases  the  formation  of  pus  in  the  cancellous  tissue  is 
accompanied  by  necrosis  of  portions  of  the  surrounding  bone. 
Such  cases,  however,  are  usually  much  more  acute  than  are  those 
of  simple  abscess,  and  the  danger  of  imphcation  of  a  joint  is 
much  greater.  Reference  will  again  be  made  to  these  in  the 
chapter  on  Diseases  of  the  Joints  under  the  heading  of  "  Acute 
Epiphysitis." 
';    Osteomyelitis.- — Osteomyehtis  is  a  term  which  is  best  hmited 
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to  diffuse  inflammation  of  the  lining  membrane  and  the  medulla 
of  a  bone,  with  impUcation  of.  the  surrounding  cancellous  tissue. 
Such  a  diffuse  inflanmiation  is  always  of  infective  origin,  and  is 
closely  alhed  to  celluhtis  of  the  soft  parts.  It  almost  always 
originates  in  a  wound  which  exposes  the  cancellous  tissue  or 
medulla,  such  as  an  amputation  wound  or  a  compound  fracture. 
Osteomyehtis  is  characterised  by  the  rapid  formation  of  pus, 
which  infiltrates  the  neighbouring  cancellous  bone,  and  is  hable 
to  extend  along  the  whole  length  of  the  shaft.  The  inflamma- 
tion extends  not  only  in  a  longitudinal  direction,  but  also  through 
a  varying  thickness  of  the  surrounding  osseous  structure,  and 
may  even  reach  the  sm"face  and  affect  the  periosteum.  An 
examination  of  a  bone  in  a  case  of  osteomyehtis  reveals  the 
following  conditions  :  The  surrounding  soft  parts  are  inflamed, 
oedematous,  and  often  sloughing.  The  periosteum  is  usually 
retracted  from  the  bone  in  the  neighbourhood  of  the  wound, 
whilst  from  the  medulla  protrudes  a  soft  mass  of  sloughing  tissue. 
On  section,  the  medullary  canal  is  fomid  filled  with  a  similar 
material,  composed  of  pus,  broken-down  medulla,  and  disin- 
tegrating bone.  The  cancellous  spaces  contain  the  products  of 
inflammation  in  various  stages  of  decomposition.  The  disease 
almost  always  results  in  necrosis,  and  the  amount  of  dead  bone 
is  sometimes  very  extensive. 

As  has  already  been  said,  osteomyehtis  is  essentially  an  infec- 
tive process,  and,  in  consequence,  there  is  often  very  considerable 
constitutional  disturbance.  Many  patients  die  of  pyaemia.  The 
infecting  agent  is  commonly  Staphylococcus  aureus. 

In  some  cases  the  inflammation  becomes  hmited,  and  does  not 
imphcate  the  whole  length  of  the  shaft ;  and,  indeed,  it  may  be 
said  that  examples  of  diffuse  osteomyehtis  become  more  rare 
every  day — a  circumstance  which  is  due  to  the  improvements  in 
the  modern  treatment  of  wounds. 

Diffuse  Periostitis  and  Septic  Osteitis. 

The  term  "  diffuse  periostitis  "  is  misleading,  for  the  periosteum 
alone  is  never  affected.  In  diffuse  periostitis  there  is  a  spreading 
infective  inflammation  caused  by  pyogenic  bacteria,  and  attack- 
ing both  the  periosteum  and  a  varying  thickness  of  the  subjacent 
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bone.     The  disease  is  essentially  one  of  early  life,  and  hardly  ever 

occurs  in  adults. 

The  subjects  of  acute  periostitis  are  often  in  an  unhealthy 
condition  at  the  time  that  they  meet  with  the  slight  injury  or 
the  exposirre  to  wet  and  cold  which  are  the  almost  invariable  pre- 
disposing causes  of  this  affection.  Occasionally,  acute  periostitis 
occurs  during  convalescence  from  one  of  the  specific  fevers. 

As  might  be  expected,  the  bones  of  the  lower  extremity,  being 
the  most  exposed  to  cold  and  injury,  are  more  frequently  attacked 
than  are  those  of  other  parts  ;  the  tibia  and  the  lower  and  pos- 
terior part  of  the  femur  are  most  often  involved.  The  humerus 
and  clavicle  seem  to  be  more  frequently  attacked  than  the  bones 
of  the  forearm. 

It  is  probable  that  the  local  condition  of  certain  parts  of  some 
of  the  bones  further  predisposes  them  to  attack.  Thus  the 
anterior  surface  of  the  tibia  and  that  part  of  the  femur  which  lies 
in  the  pophteal  space  owe  their  habiUty  to  acute  periostitis  to 
the  fact  that,  on  account  of  the  absence  of  all  muscular  attach- 
ments, they  are  much  less  vascular  and  less  protected  than  are 
those  portions  of  the  same  bones  which  are  closely  covered  by 
muscle.     In  some  cases  many  bones  are  simultaneously  affected. 

The  disease  commences  with  local  pain  and  swelling.  The  skin 
at  first  is  not  imphcated,  but  soon  becomes  red  and  oedematous. 
Constitutional  disturbance  is  generally  marked,  the  temperature 
runs  up  to  103°  or  104°,  and  rigors,  vomiting,  or  convulsions  may 
occur.  The  local  swelhng  increases,  and  spreads  along  the  bone, 
and  in  bad  cases  which  are  not  subjected  to  treatment  the  inflam- 
mation may  extend  over  the  whole  length  of  the  shaft.  Pysemia 
is  a  very  common  complication,  for  the  inflammatory  exudation, 
being  under  considerable  pressure,  makes  its  way  into  the  venous 
channels  in  the  bone ;  and  as  these  channels  are  unable  to 
collapse  as  they  would  in  the  soft  tissues,  the  septic  pus,  mingled 
with  blood- clot,  is  especially  hable  to  mingle  with  the  venous 
current  and  to  be  conveyed  into  the  general  circulation. 

An  examination  of  the  bone  itself  will  reveal  the  following 
conditions  :  The  periosteum  and  the  subjacent  bone  at  first  show 
the  usual  vascularity  which  marks  the  onset  of  inflammation. 
Very  soon  there  is  exudation,  and  pus  is  quickly  formed.  The 
pus  infiltrates  the  looser  and  more  cellular  part  of  the  periosteum, 
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and  extends  from  it  into  the  soft  tissues.  It  collects,  however, 
in  the  greatest  quantity  between  the  periosteum  and  the  bone, 
for  here  there  is  most  room  for  it,  and  the  periosteum  is  thus 
separated  from  the  shaft  to  a  variable  extent.  If  the  disease 
progresses,  the  stripping  up  of  the  periosteum  may  extend  as  far  as 
the  epiphysial  cartilage.  Beyond  this  it  seldom  extends,  on  account 
of  the  close  attachment  of  the  periosteum 
in  this  situation  ;  and,  for  the  same  reason, 
and  on  account  of  the  difficulty  the  effusion 
has  in  making  its  way  through  the  tough 
periosteum,  the  pus  may  extend  between 
the  epiphysial  cartilage  and  the  shaft,  and 
may  thus  separate  the  one  from  the  other. 

Meanwhile,  the  inflammatory  process 
also  extends  into  the  bone,  and  acute 
osteitis  progresses  as  rapidly  as  does  the 
periosteal  inflammation. 

The  inflammation  usually  fails  to  reach 
the  neighbouring  joints,  partly  on  account 
of  the  close  attachment  of  the  periosteum 
at  the  epiphysis  already  mentioned,  and 
also  because  the  non-vascular  epiphysial 
cartilage  offers  considerable  resistance  to 
the  extension  of  the  inflammatory  process. 
Occasionally,  however,  the  suppuration 
does  involve  the  articulation,  and  sets  up 
in  it  a  most  acute  and  destructive  form  of 
suppurative  arthritis.  If  an  exit  be  not 
provided  for  the  pus,  the  latter  will  become 
diffused  amongst  the  muscles,  and  will 
ultimately  make  its  way  through  the  skin 
by  numerous  apertures.  If  the  pus  be  evacuated  early,  the 
disease  may  be  cut  short,  and  in  favourable  cases  the  bone 
recovers  without  necrosis.  The  extent  to  which  the  bone  dies  in 
any  case  depends  not  only  on  the  separation  of  the  periosteum, 
and  the  consequent  interference  with  the  blood-supply,  but  also, 
and  probably  to  a  far  greater  extent,  on  the  inflammation  of  the 
bone  itself.  Acute  osteitis  is  the  most  fertile  cause  of  necrosis, 
and  the  greater  the  amount  of  bone  inflamed  the  more  extensive 


A  Tibia  from  a  case  of 
Acute  Periostitis.  The 
periosteum  has  been  se- 
parated from  the  shaft 
and  the  greater  part  of 
the  latter  has  necrosed. 
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will  be  the  necrosis.  The  separation  of  the  dead  bone  from  the 
Hving,  and  the  formation  of  new  bone,  occur  in  the  manner 
described  below. 

Necrosis. 

Necrosis  of  bone  is  the  equivalent  of  gangrene  of  the  soft  parts, 
and,  like  the  latter,  it  arises  from  interference  with  the  blood  supply. 

Necrosis  most  frequently  results  from  injury  and  acute  inflam- 
mation. In  some  cases  of  the  former  the  periosteum  is  torn 
away,  and  thus  the  bone  is  deprived  of  a  considerable  proportion 
of  its  blood.  Such  an  injury  is  always  followed  by  a  certain 
amount  of  thrombosis  in  the  torn  blood-vessels,  and,  later  on,  by 
inflammation  of  the  damaged  tissues.  Both  of  these  tend  further 
to  interfere  with  the  circulation. 

In  acute  inflammation  of  any  part  of  the  body  there  is  a 
tendency  to  the  compression  of  the  vessels  by  the  inflammatory 
exudation.  The  more  acute  the  inflammation  the  greater  is 
this  tendency,  and  the  more  dense  and  unyielding  the  inflamed 
structure  the  greater  is  the  tension  of  the  extra vasated  fluid.  In 
bone,  the  exudation  is  poured  out  into  the  cancellous  spaces  and 
the  Haversian  canals,  and,  in  cases  of  acute  osteitis,  the  blood- 
vessels are  very  quickly  compressed  by  the  pent-up  exudation. 
In  less  acute  cases,  where  the  process  of  exudation  is  much 
slower,  time  is  allowed  for  enlargement  of  the  bony  canals  by 
absorption  of  their  walls  by  the  leucocytes,  and  thus  more  space 
is  provided  for  the  exuded  fluid,  and  necrosis  does  not  result. 
Again,  necrosis  is  more  common  in  compact  than  in  cancellous 
bone,  for  in  the  latter  there  is  more  room  for  the  exudation,  and 
consequently  there  is  less  tension. 

The  amount  of  bone  which  dies  in  any  individual  case  depends 
chiefly  on  the  extent  of  the  osteitis,  or,  in  c?.ses  of  injury,  on  the 
extent  of  separation  of  the  surrounding  soft  parts.  In  many 
instances  these  two  causes  are  combined.  Thus,  in  compound 
fractures  the  bone  may  be  comminuted,  and  the  fragments  almost 
completely  separated  from  the  neighbouring  tissues,  whilst,  on 
accomit  of  the  extent  of  the  injury,  the  resulting  inflammation  is 
proportionately  great.  When  the  periosteum  is  separated,  and 
the  superficial  bone  is  alone  injured,  a  thin  shell  of  bone  may 
alone  die.  whilst,  in  cases  of  diffuse  periostitis  and  osteomyelitis, 
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either  the  whole  thickness  or  even  the  whole  length  of  the  shaft 
may  perish.  Necrosis  of  bone  after  amputations  affords  another 
example  of  the  effect  of  injury  and  sepsis.  In  these  cases  the 
inflammation  which  results  fi"om  the  sa-^dng  and  from  subsequent 
septic  conditions,  causes  the  death  of  a  ring  of  bone  which,  though 
commonly  very  small,  is  in  some  cases  an  inch  or  more  in  depth. 
Under  these  circumstances,  the  stump  refuses  to  heal,  for  the 
dead  bone  acts  as  a  foreign  body,  and  if  an  examination  is  made, 

Fig.  72. 
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Portion  of  a  Femur  from  a  Stump.  The  lower  inch  of  the 
bone  is  necrosed,  the  periosteum  and  the  soft  tissues  are  quite 
detached  from  it,  and  a  line  of  demarcation  has  been  formed 
between  the  dead  and  the  living  bone. 


the   periosteum   will   be   found   detached   from   the    necrosed 
extremity,  which  in  time  is  separated  and  cast  off.     (Fig.  72.) 

Separation  of  the  dead  bone. — ^When  bone  is  dead,  the  hving 
bone  in  contact  with  it  shows  signs  of  irritation.  It  becomes  the 
seat  of  inflammatory  changes,  just  as  do  the  soft  tissues  in  a  case 
of  gangrene  ;  the  inflammation  progresses  to  ulceration,  granula- 
tion-tissue is  formed,  and  the  living  bone  is  separated  from  the 
dead  by  a  "  line  of  demarcation."  This  process  of  separation  is 
necessarily  a  slow  one.  and,  where  a  considerable  thickness  of 
bone  has  to  ulcerate  through,  many  months  may  elapse  before 
the  process  is  complete.  So  long  as  the  necrosed  bone  is  in 
contact  with  the  granulations  of  the  noialibourinL^  hoalthv  bone. 
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it  is  ill  part  destroyed  by  the  latter,  and  is  eaten  out  and  deeply 
pitted  by  the  destructive  action  of  the  leucocytes.  Consequently, 
if  a  ])ioco  of  dead  bone  be  oxaniinod,  its  under  surface  will  be  found 
rough  and  indented,  and  marked  by  numerous  little  pits  or  depres- 
sions which  were  once  occupied  by  granulations.  (See  Fig.  73.) 
The  surface  of  the  dead  bone  is  non-vascular,  and  is  usually  white, 
but  occasionally,  from  exposure  to  the  air,  it  becomes  blackened. 
The  dead  portion  of  bone  when  separated  from  the  Uving  is 
called  a  "  sequestrum."  and  under  favourable  circumstances  may 
be  cast  off  from  the  body  ;    the  ulcerated  surface  of  bone  left 

Fig.  73. 


A  Ring  of  Necrosed  Bone  wliich  has  separated  from 
a  Stump. 

behind  will  then  heal.  If  the  necrosed  bone  is  quite  superficial, 
the  process  of  shedding  is  called  "  exfoliation."  This  is  most 
commonly  seen  in  the  bones  of  the  skull,  where  destruction  of 
the  pericranium  by  mechanical  injm'ies,  or  by  burns,  often 
results  in  death  of  the  outer  table  alone,  the  inner  table  being 
supplied  with  blood  from  tlie  dura  mater. 

Formation  of  new  bone  and  inclusion  c*  the  sequestrum.^ — It 
has  already  been  said  that  the  separation  of  the  dead  from  the 
Hving  bone  is  the  result  of  an  inflammatory  process.  Now,  this 
inflammation  is  not  hmited  to  the  immediate  neighbourhood  of 
the  necrosed  bone,  but  extends  over  a  considerable  area.  The 
h\ang  bone  in  contact  with  the  sequestrum  suppurates,  but  the 
osteitis  set  up  around  is  less  acute,  and  results  in  the  formation  of 
new  bone.  The  latter  is  formed  not  only  by  interstitial  deposit, 
but  also,  and  probably  to  a  greater  extent,  by  the  neighbouring 


Fig.  74. 
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periosteum.     The  amount  of  uew  bone  formed  may  be  very  great, 
and  it  thus  happens  that,  by  the  time  the  dead  bone  has  become 
completely  separated  from  the  Hving,  it  is  smTomided  by  a  case 
of  new  bone  of  considerable  thickness,  and  its 
extrusion  or  exfoUation  is  prevented. 

This  formation  of  new  bone  is  often  well 
seen  in  cases  of  acute  periostitis,  where,  a 
considerable  length  of  the  shaft  having  been 
destroyed,    the    sequestrum    becomes    sur- 
rounded by  a  sheath  of  new  and  porous  bone, 
except  at  one  or  two  places  where  discharging 
sinuses  open  through  apertures  in  the  new 
bone  on  to  the  skin  surface  of  the  Umb. 
These  apertures  in  the  bony  sheath  are  called 
"  cloacae,"   and  occur  in   places  where  the 
periosteum  has  been  previously  destroyed  by 
sloughing.     But,    although   such   a   replace- 
ment of  dead  bone  by  newly  formed  osseous 
structure  is  often  most  useful  in  restoring  the 
functions  of  the  part,  it  is  not  without  its 
disadvantages.     In    the    larger    number    of 
cases  the  sequestrum  becomes  so  much  shut 
in  that  its  extrusion  by  natural  means  is 
impossible,    whilst,    so   long   as   it   remains, 
suppuration  is  kept  up,  chronic  osteitis  and 
periostitis  persist,  and  the  case  of  new  bone 
becomes  thicker  and  thicker.     In  cases  where 
this  thickening  occurs  at  the  articular  end  of 
a  bone,  it  may  be  so  extensive  as  ultimately 
to  limit  the  movements  of  the  joint,   and 
the  latter  may  become  anchylosed  by  an  extension  to  it  of  the 
inflammatory  changes  in  progress  in  the  parts  around.     It  is 
evident,  therefore,  that  it  is  advisable  to  remove  the  sequestrum 
as  soon  as  it  has  become  sufficiently  loose  ;   but  it  is  not  well  to 
anticipate  matters  by  artificially  separating  the  dead  bone  from 
the  hving,  for  the  reasons  that,  until  the  line  of  demarcation 
appears,  it  is  not  possible  to  be  sure  of  the  extent  of  the  necrosis, 
and  that,  if  the  dead  bone  be  removed,  the  formative  periostitis 
will  soon  cease,  and  the  production  of  new  bone  will  be  arrested. 
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A  Tibia,  showing 
necrosis  of  the  shaft 
and  formation  of  peri- 
osteal new  bone. 
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W'luMc  large  portions  of  the  shaft  have  been  destroyed,  such  a 
laihiro  to  form  new  bone  may  result  in  the  permanent  impairment 
of  the  functions  of  the  limb. 

Perhaps  the  most  troublesome  cases  of  all  are  those  of  central 
necrosis — cases  which  depend  apparently  on  a  limited  osteomye- 
litis— for  in  these  the  bone  which  dies  is  that  which  bounds  the 
medullary  canal,  and  from  the  beginning  it  is  shut  in  by  the 
superjacent  compact  bone. 

Necrosis  without  suppuration. — Mr.  Morrant  Baker  many  years 
ajTo  first  drew  attention  to  the  occasional  occurrence  of  necrosis 
without  external  suppuration,  and  the  subject  is  one  of  so  much 
importance  that  it  is  well  worthy  of  consideration. 

In  cases  of  this  kind  a  history  of  injury  may  or  may  not  be 
obtained,  and  the  attention  of  the  patient  is  attracted  by  a 
swelling  on  a  limb,  which  increases  in  size  with  varying  rapidity, 
and  as  often  as  not  is  painless,  and  sometimes  not  even  tender 
when  examined.  The  superjacent  skin  may  be  reddened  or  quite 
natural.  The  swelling  feels  firm  and  often  elastic.  The  accom- 
panying dramng  of  a  femur  (Fig.  75)  is  from  a  case  of  this  kind. 
The  patient  was  a  lad  of  nineteen,  who  for  about  three  months 
had  noticed  such  a  sw^elhng  as  I  have  above  described ;  it  was 
painless,  and  increasing  in  size.  The  case  was  diagnosed  as  either 
one  of  periosteal  sarcoma  or  of  necrosis  without  suppuration,  and 
it  was  decided  to  make  an  exploratory  incision  to  settle  the  ques- 
tion. This  accordingly  was  done,  and  a  mass  of  soft  gelatinous 
tissue  was  exposed,  which,  in  the  opinion  of  those  present,  was  of 
a  sarcomatous  nature.  Amputation  was  therefore  performed.  A 
section  of  the  bone  after  removal  showed  that  a  very  small  portion 
of  the  compact  tissue  of  the  shaft  had  necrosed,  and  that  it  had 
been  subsequently  shut  in  by  a  quantity  of  new  bone  formed  around. 
Outside  this  new  bone  was  a  mass  of  fibrous  tissue  and  infiltrated 
muscle,  the  section  of  which  had  simulated  that  of  a  sarcoma. 
The  size  of  the  swelhng  was  altogether  out  of  proportion  to  the 
amount  of  the  necrosis  ;  about  twenty  or  thirty  drops  of  pus  lay 
around  the  sequestnun,  and  communicated  by  a  minute  aperture 
in  the  new  bone  with  a  tiny  cavity  in  the  inflammatory  tissue. 

This  case  well  illustrates  the  chief  difficulty  in  the  diagnosis  of 
this  form  of  necrosis,  for,  although  its  true  nature  was  suspected, 
even  a  free  incision  rather  obscured  than  cleared  it  up. 


Fig.  75. 
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In  addition  to  those  forms  of  necrosis  which  result  from  injury, 
or  from  inflammation  started  by  either  mechanical  or  septic 
agents,  it  is  necessary  to  allude  to  the 
necrosis  which  results  from  chemical 
poisons.  Of  these  there  are  but  two 
whose  influence  is  of  importance — mer- 
cury and  phosphorus.  They  act  differ- 
ently, for  the  former  causes  necrosis 
through  its  absorption  into  the  system, 
whilst  phosphorus  acts  locally  upon  the 
jawbones  through  the  inhalation  of  its 
fumes  with  the  respired  air.  The  effect 
of  mercury  on  the  teeth  and  gums  is  well 
knowm,  and  its  impUcation  of  the  jaw- 
bone is  but  an  extension  of  the  same 
influence  to  deeper  structures.  With  very 
rare  exceptions,  phosphorus,  when  taken 
internally,  does  not  cause  necrosis,  and 
its  fumes  may  also  be  safely  inhaled  if 
the  teeth  are  in  a  sound  state.  If,  how- 
ever, there  is  dental  caries,  a  low  form  of 
persistently  spreading  osteitis  and  perios- 
titis is  started  which  often  results  in 
necrosis  of  considerable  portions  of  the 
maxillse.  The  separation  of  the  seques- 
trum and  the  formation  of  new  bone  do 
not  differ  from  similar  processes  in  other 
parts.  The  disease  was  especially  met  with  in  the  workers  in 
match-factories,  but  is  caused  only  by  handling  the  yellow 
phosphorus  and  not  the  amorphous  variety.  It  is  now  hardly 
ever  seen. 


Section  of  a  Femur, 
showing  excessive  f  orma- 
tion  of  new  bone,  and 
thickening  of  the  soft 
tissues  around  a  small 
sequestrum. 


CHAPTER  XXXVI. 
DISEASES  OF  BOmE— (continued). 

Syphilitic  Diseases  of  Bone. 

Disease  of  the  bones  is  one  of  the  commonest  manifestations  of 
constitutional  syphihs,  and  may  occur  either  early  or  late  in  the 
course  of  this  affection.  In  the  early  stage  of  secondary  syphilis, 
pains  in  the  bones,  which  are  worse  at  night,  are  of  frequent 
occurrence,  and,  although  actual  disease  is  not  always  to  be 
discovered  in  a  patient  with  these  symptoms,  the  formation  of 
nodes  is  very  common. 

A  node  is  a  locahsed  inflammatory  swelhng  on  a  bone.  The 
commonest  situations  of  such  swelUngs  are  the  long  bones, 
especially  the  tibiae,  and  the  bones  of  the  skull.  A  section  of  a 
node  exhibits  inflammatory  exudation  into  and  beneath  the 
periosteum,  as  well  as  into  the  surface  layers  of  the  bone  itself. 
In  a  large  number  of  instances  much  of  this  exudation  is  subse- 
quently absorbed,  and  the  bone  is  restored  to  its  natural  con- 
dition ;  but  in  other  cases,  especially  if  proper  treatment  be  not 
adopted,  the  exudation  undergoes  organisation,  first  into  fibrous 
tissue,  and  subsequently  into  bone,  and  a  so-called  "  hard  node  " 
is  formed.  The  new  bone  is  generally  rough  and  porous,  hke 
new  bone  elsewhere. 

The  tendency  to  organisation,  how^ever,  is  dependent  both  upon 
the  constitution  of  the  patient  and  also  on  the  locality  of  the 
node.  If  the  patient  be  otherwise  healthy,  and  the  node  be  on 
a  long  bone,  organisation  is  likely  to  ensue,  but  if  the  patient  be 
broken  down  in  health,  and  especially  if  the  skull  be  the  seat 
of  inflammation,  suppuration  is  hable  to  follow,  and  a  "  soft 
node  "  is  produced.  In  this  case  a  small  periosteal  abscess  is 
formed,  which,  when  opened,  is  found  to  be  connected  with  a 
carious  condition  of  the  subjacent  bone,  and  indicates  that  there 

316 


SYPHILITIC  OSTEITIS.  317 

has  been  a  localised  suppurative  periostitis  and  osteitis,  with  rare- 
faction and  partial  destruction  of  the  superficial  layers  of  bone. 

But  whilst  nodes  are  of  common  occurrence,  they  can  scarcely 
be  reckoned  as  serious  lesions,  when  we  consider  how  much  more 
severely  the  bones  may  suffer  in  syphihs.  For  instead  of  there 
being  but  one  or  two  isolated  nodes,  the  whole  length  of  a  bone 
may  be  attacked  by  chronic  osteitis  and  periostitis,  resulting  in 
the  formation  of  new  bone,  deformity  of  the  limb,  and  great  pain. 
In  other  cases,  again,  this  sclerosis  may  be  accompanied  by  caries 
and  necrosis,  and  discharging  abscesses  and  sinuses  may  tend  still 
further  to  damage  the  health  of  the  patient.  The  necrosis  is 
chiefly  caused  by  the  cutting  off  of  the  blood-supply  by  the  pres- 
sure of  the  inflammatory  exudation,  but  is  also  attributed  by 
some  authors  to  the  obstruction  to  the  circulation  which  is  caused 
by  the  sclerosis  of  the  surromiding  osseous  structure.  It  is  diffi- 
cult to  exaggerate  the  extent  to  which  a  bone  may  be  damaged  ; 
caries,  necrosis,  sclerosis,  and  formation  of  stalactitic  periosteal 
growths  may  so  alter  it  as  to  render  it  almost  unrecognisable. 

It  is,  however,  in  the  bones  of  the  skull  and  face  that  syphihs 
is  seen  at  its  worst,  for  here  the  destructive  processes  far  outrmi 
those  which  cause  mere  sclerosis  and  osteophytic  growth.  Ulcera 
tion  extending  from  the  nasal  or  buccal  mucous  membrane  may 
implicate  the  hard  palate  and  the  bones  and  cartilages  of  the 
nose.  Much  of  the  latter  organ  may  be  destroyed,  and  perfora- 
tion of  the  palate  may  cause  difficulty  in  swallowing,  with 
tendency  to  the  return  of  fluid  through  the  nostrils,  and  nasal 
intonation  of  the  voice.  Inflammation  of  the  middle  ear  may 
cause  necrosis  of  the  auditory  ossicles  and  of  the  temporal  bone, 
and  thus  produce  deafness,  or  by  an  extension  of  inflammation 
may  cause  meningitis  or  suppuration  in  the  brain  itself. 

The  vault  of  the  skull  is  perhaps  the  favourite  seat  of  syphilitic 
inflammations.  Here  the  disease  may  attack  either  the  iimer 
or  the  outer  table,  and  in  some  cases  imphcates  both.  Caries 
and  necrosis  go  hand  in  hand,  portions  of  bone  being  first 
ulcerated,  and  then  gradually  cut  off  from  their  vascular  supply 
by  an  extension  of  the  ulceration. 

Three  varieties  of  syphihtic  ulceration  of  the  skuU  have  been 
described — the  annular,  the  tuberculated,  and  the  reticulated. 
In  the  annular  form  the  ulceration  commences  at  one  spot  and 
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spreads  from  this  as  a  focus.  The  bone  becomes  worm-eaten 
and  pitted,  a  circular  groove  is  then  formed  aromid  it,  and  the 
central  ulcerated  portion  is  separated  from  its  vascular  connec- 
tions, and  dies.  In  the  reticulated  variety  there  is  a  network  of 
periosteal  new  bone,  which  is  subsequently  destroyed  by  annular 
ulcers,  such  as  those  above  described.  In  the  tuberculated 
ulceration  there  is  first  the  formation  of  raised,  romided,  tuber- 
cular nodules  of  new  bone,  and  subsequently  an  ulceration  and 
destruction  of  them. 

Flu.  7G. 
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Calvaria  with  extensive  Syphilitic  Ulceration.     The 
frontal  bone  is  pei'forated  in  several  jilaces. 

These  varieties  of  ulceration  frequently  co- exist  in  the  same 
patient,  whilst  the  amomit  of  necrosed  bone  differs  much  in 
different  cases.  The  meninges  do  not  usually  become  inflamed, 
and  the  brain  itself  hkewise  escapes.  Such,  however,  is  not 
always  the  case,  for  death  may  ensue  from  suppurative  meningitis, 
due  to  an  extension  of  inflammation  from  the  carious  bone.  (See 
also  Congenital  Syphihs.) 

It  should  be  added  that  the  severer  forms  of  bone  disease  in 
syphihs  are  now  but  seldom  seen  in  this  country,  though  the 
numerous  specimens  in  our  museums  attest  their  former  fre- 
quency. This  is  doubtless  in  part  due  to  earher  and  more 
thorough  treatment,  but  there  is  also  reason  for  the  behef  that 
in  coimtries  where  the  disease  has  prevailed  for  some  centuries 
its  manifestations  tend  to  become  less  severe. 
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Rheumatic  Affections  of  Bone. 

The  most  commouly  recognised  torm  of  "  rheumatic  "disease 
of  bone  is  a  chronic  periostitis,  ^\*ith  thickening,  and  the  formation 
of  so-called  "  rheumatic  nodes."  These  nodes  are  usually 
situated  upon  the  long  bones,  and  are  frequently  indistinguishable 
from  those  due  to  syphihs.  They  never  suppurate,  however,  and 
are  sometimes  more  diffused  than  the  syphihtic  variety.  The 
affections  of  the  articular  ends  of  the  long  bones  in  osteo-arthritis 
will  be  described  in  the  chapters  on  Diseases  of  the  Joints. 

Osteitis  Deformans. 

Tliis  is  a  form  of  very  chronic  inflammation  of  bone  occurring 
in  people  past  middle  age,  imphcating  many  bones,  and  accom- 
panied by  a  pecuhar  softening  and  bending  of  the  osseous  struc- 
ture.    It  was  first  described  by  Sir  James  Paget. 

In  a  few  cases  only  a  single  bone  is  aft'ected,  and  I  have  seen 
the  disease  hmited  to  the  humerus,  the  tibia  or  the  femur. 

The  bones  a.ffected  by  tliis  disease  become  gradually  thickened 
by  the  deposit  of  new  bone  from  the  periosteum,  and  by  the  same 
process  their  normal  outUnes  are  slowly  obUterated.  By  the 
exudation  of  inflammatory  products  within  the  bone  the  osseous 
structure  is  absorbed,  rarefied,  and  softened,  the  spaces  thus 
formed  being  filled  with  inflammatory  exudation.  The  whole 
bone  becomes  greatly  increased  in  circumference,  and,  on  section, 
is  seen  to  be  much  thickened.  In  some  cases,  the  medullary 
canal  is  increased  in  size. 

In  consequence  of  the  softening  which  accompanies  the  inflam- 
matory process  the  bones  become  bent,  the  normal  curves  being  at 
first  increased,  whilst,  after  a  time,  fresh  curvatures  are  developed. 

The  skull  is  increased  in  thickness,  the  forehead  becomes  large 
and  prominent,  and  the  face  in  consequence  appears  to  be  too 
small  for  the  cranium,  by  which  it  is  overshadowed.  The  clavicles 
become  much  curved  and  thickened.  The  thorax  falls  in  on 
account  of  the  yielding  of  the  softened  ribs,  and  the  abdomen 
becomes  prominent.  The  femora  curve  chiefly  outwards,  and  the 
tibiae  forwards.  The  humerus  does  not  curve  so  much  as  most 
of  the  long  bones,  but  the  radius  and  ulna  curve  backwards.     In 
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Fig.  77. 


Figure  of  a  woman  with]^ Osteitis  Deformans,  showing  the  curvature  of  the 
lower  extremities,  the  large  forehead,  and  the  peculiar  carriage  of  the  head. 


Fig.  78. 
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consequence  of  the  bending  of  the  bones  of  the  lower  extremity, 
and  of  the  general  posterior  curvature  which  is  often  met  with 
in  the  spine,  the  height  of  the  patient  is  frequently  diminished  by 
several  inches.  The  walk  is  tottering,  and  the  support  of  a  stick 
is  often  necessary.  The  shoulders  fall  forward  over  the  chest, 
and  the  head  protrudes  in  a  very  peculiar  manner,  looking  as 
though  it  were  too  heavy  for  the  cervical 
vertebrae,  for  the  chin  would  naturally  rest 
upon  the  sternum,  and,  in  order  to  look  up, 
the  patient  thrusts  it  out  so  that  the  face  is 
carried  on  a  plane  which  is  considerably 
anterior  to  that  of  the  body.  The  course  of 
the  disease  is  slow,  and  usually  extends  over 
many  years.  A  fatal  termination  may  result 
from  the  difficulty  of  respiration  caused  by 
the  softened  thoracic  wall. 

The  disease  has  no  known  cause,  and  no 
remedial  measures  of  any  importance  have 
been  discovered.  It  seldom  occurs  before 
the  age  of  forty,  and  is  most  common  in 
males.  It  has  been  associated  with  gout  in 
some  patients  and  with  malignant  tumours 
in  others,  but  no  causative  relation  with 
either  of  these  has  been  established.  Sar- 
coma of  one  or  another  of  the  affected  bones 
is  no  uncommon  thing,  but  seems  to  be  a 
terminal  event.  Secondary  deposits  may  in  from  a  case  of  Osteitis 
such  cases  occur  in  the  other  bones.  Deformans 


Section   of  a  Tibia 


Mollities  Ossium. 

Mollifies  ossium  is  a  disease  in  which  there  is  a  gradual  soften- 
ing and  subsequent  bending  of  the  bones.  Many  parts  of  the 
skeleton  are  usually  involved  at  the  same  time,  and  the  diseased 
condition  affects  the  whole  of  the  bones  both  of  the  limbs  and 
of  the  trunk.  Women  of  middle  age  are  much  more  subject 
to  mollities  than  are  men,  and  in  a  large  number  of  cases  it 
undoubtedly  commences  during  pregnancy.  In  some  patients 
mollitie^j  is   hmited  to  the  pelvic   bones.      No  time  of  life   is 
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altogether  oxompt,  aiul  o.\«iu])l('s  have  beoii  lecordod  in  infaut.s 
as  well  as  in  extreme  old  age.  In  some  few  cases  the  course  of 
the  disease  has  been  arrested  either  by  nature,  or,  apparently, 
by  treatment. 

An  examination  of  the  affected  bone  shows  a  gradual  destruc- 
tion of  the  cancellous  tissue,  with  a  corresponding  increase  in 
the  medulla  ;  the  destruction  extends  to  the  compact  bone,  the 
osseous  structure  is  gradually  removed,  the  bone  becomes  soft 
and  yielding,  and  is  in  great  part  decalcified.  In  the  process  of 
destruction  there  is  no  sign  of  inflammation  and,  in  many  cases, 
none  of  new  growth  :  the  bone  salts  appear  to  be  simply  dissolved 
out.  An  examination  of  the  medulla  shows,  in  some  cases,  an 
increase  of  fat,  and  in  others  a  peculiar  gelatinous  matter  which 
is  chiefly  composed  of  oil,  fat,  and  disintegrated  blood-cells.  The 
osteoclasts  W'hich  are  always  present  during  bone  destruction 
from  any  cause  are  here  also  increased  in  number. 

The  true  pathology  of  mollities  is  yet  obscure.  It  has  been 
attributed  to  an  excess  of  lactic  acid  in  the  blood,  but  this  has 
certainly  not  been  clearly  demonstrated.  When  occurring  during 
pregnancy,  it  has  been  attributed  to  the  demand  by  the  foetus 
for  bone  salts  ;  but  this  does  not  explain  the  cases  which  occur 
independently  of  pregnancy.  There  can,  in  fact,  be  no  doubt 
that  several  distinct  forms  of  disease  have  been  included  under 
the  term  moUities  ossimn.  Amongst  them  may  be  mentioned  : 
(1)  The  form  associated  with  pregnancy.  (2)  A  form,  occurring 
independently  of  sex,  in  which  the  lime  salts  are  absorbed  from 
the  bony  tissues  and  often  shed  out  elsewhere — e.g.,  as  calculous 
deposits  in  the  kidneys.  Some  degree  of  this  "  calcareous 
metastasis  "  is  almcst  a  normal  senile  change,  but  it  may  occur 
even  in  the  young,  and  this  to  an  extreme  degree.  (3)  A  form 
due  to  a  true  new  growth  in  the  bones.  This  growth  is  of  a 
peculiar  character,  and  is  limited  to  the  bones.  It  is  known  as 
diffuse  myelomatosis,  and  though  related  in  some  measure  to 
the  sarcomata,  it  differs  from  these  in  many  important  respects, 
especially  in  the  absence  of  visceral  metastases.  Prof.  Muir, 
reporting  on  a  case  of  Dr.  Parkes  Weber,  suggests  that  the 
constituent  cells  of  the  growth  are  derived  from  the  neutrophil 
cells  of  the  bone  marrow.  In  other  cases  the  cells  are  apparently 
related  to  plasma  cells,  while  in  yet  others  they  are  ungranulated 
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and  resemble  those  of  an  ordinary  sarcoma.  It  is  in  these  cases 
of  myelomatosis  that  the  pecuhar  "  Bence- Jones  protein  "  is 
found  in  the  urine. 

Rickets. 

Rickets  is  a  constitutional  disease  in  which  the  bones  are 
specially  hable  to  suffer  ;  they  are  not  the  only  tissues  diseased, 
but,  on  account  of  the  very  ob\aous  changes  that  occur  in  their 
shape  and  structure,  and  of  the  importance  of  these  changes  in 
the  further  development  of  the  body  and  hmbs,  the  diseased  state 
of  the  bones  attracts  attention  rather  than  the  constitutional 
cachexia  and  the  visceral  diseases  which  accompany  it. 

Rickets  is  practically  never  congenital  (the  so-called  cases  of 
congenital  rickets  being  properly  referred  to  sporadic  cretinism 
and  "  achondroplasia  "),  but  is  chiefly  due  to  bad  feeding, 
although  any  bad  hygienic  conditions,  such  as  overcrowding, 
deficient  ventilation,  &c.,  undoubtedly  influence  its  development. 
Under  the  head  of  bad  feeding  is  to  be  included,  not  only  deficient 
quantities  of  food,  but  the  ingestion  of  food  which  is  not  readily 
assimilable,  or  is  likely  to  set  up  gastric  or  intestinal  catarrh  ; 
thus  the  feeding  of  young  infants  with  starchy  material,  such 
as  biscuits  and  bread,  is  extremely  harmful. 

Rickets  is  most  commonly  developed  during  the  first  two  years 
of  life,  but  may  occur  as  late  as  seven  or  eight  years  of  age,  whilst 
isolated  cases  are  recorded  in  patients  of  from  twelve  to  twenty 
years  of  age.     Children  in  towns  are  more  frequently  affected 
than  are  those  in  the  country,  and  for  obvious  reasons.    The 
general  signs  of  rickets,  independently  of  the  osseous  affections, 
are  briefly  as  follows  :   The  child  is  liable  to  attacks  of  vomiting 
and  of  diarrhosa,  its  food  evidently  causes  dyspepsia,  and  the 
abdomen  becomes  considerably  swollen.     There  is  much  lassi- 
tude, with  unwillingness  for  exertion,  and  impairment  of  nms- 
cular  power  and  tenderness  of  the  limbs.     At  night  the  chikl 
sweats  much,  especially  about  the  head,  and  often  throws  off 
the  bed-clothes.     The  teeth  are  late  in  being  cut,  and  the  anterior 
fontanelle  remains  open  for  an  undue  length  of  time.     The  liver, 
spleen,    and    lymphatic    glands     may    become     enlarged,    and 
laryngismus  stridulus  or  bronchitis  may  occur  as  complications. 
As  regards  the  bones,  the  following  changes  may  be  noticed  : — 


:V2\  rURVATrUE  OF  THE  IJONES. 

Till'  loiii;  boiu's  hi'iome  excessively  curved,  the  bonding  bein<T  at 
first  due  to  an  exaggeration  of  the  normal  curves,  although,  later 
on,  secondary  curves  are  developed.  The  articular  ends  of  the 
long  bones  become  swollen  at  the  line  of  junction  of  the  diaphyses 
with  the  epiphysial  cartilages,  whilst  similar  swellings  developing 
at  the  sternal  extremities  of  the  ribs  produce  the  so-called 
"  beads  "  on  the  latter  bones.     On  account  of  its  softened  state. 


Front 

Cyrtometrio  tracing  taken  after  death  from  the  body  of  a 
child,  aged  two  years,  who  presented  a  high  degree  of  rachitic 
deformity  of  the  thorax.  The  tracing  was  taken  at  the  level 
of  the  nijj])les,  and  is  reduced  to  ?.  (linear  measurement)  of 
the  natural  size. 


the  thoracic  wall  fails  to  resist  the  negative  pressure  established 
within  the  thorax  during  the  act  of  inspiration,  and  its  upper  part 
becomes  compressed  against  the  yielding  lungs  ;  the  lower  por- 
tion of  the  thorax  is  not  thus  driven  in,  being  supj)orted  by  the 
solid  liver  and  spleen  and  the  other  abdominal  viscera.  The 
characteristic  thoracic  deformity  in  rickets  is,  however,  the 
outcome  of  several  factors,  and  is  much  accentuated  by  respira- 
tory difficulties,  amongst  which  bronchitis  and  enlarged  tonsils 
are  the  most  important.  The  thoracic  wall  tends  specially  to 
fall  in  along  the  line  of  junction  of  the  ribs  with  the  costal  carti- 
lages. The  pull  of  certain  ordinary  and  extraordinary  muscles 
of  respiration— notably  the  diaphragm,  the  pectoralis  major,  the 
serratus  magnus,  and  the  rectus  abdominis — causes  this  yielding 
to  take  a  certain  definite  shape.     T  he  resulting  depression,  known 
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as  "  Harrison's  sulcus,"  is  faintly  marked  and  almost  vertical  at 
the  upper  part  of  the  chest ;  it  attains  its  maximum  about  the 
fifth  interspace  in  the  nipple  line  and  then  passes  obliquely 
outwards  in  a  direction  corresponding  to  the  upper  margin  of  the 
solid  abdominal  viscera,  becoming  fainter  as  it  passes  backwards. 
The  sternum  is  thrust  forward,  constituting  the  deformity  known 
as  "  pigeon  breast."  The  cyrtometer  tracing  on  p.  324  illustrates 
the  general  character  of  the  thoracic  deformity  in  rickets.  The 
spine  becomes  more  curved  than  natural,  and  in  soniie  cases  a 
general  posterior  curve  takes  the  place  of  the  normal  sinuous 
outline.  The  head  is  enlarged,  and  the  forehead  especially  is 
bulging  and  prominent. 

The  iliac  crests  are  turned  out  and  the  pelvis  is  either  com- 
pressed in  an  antero-posterior  direction  by  the  weight  of  the 
body  being  transmitted  through  the  spine  and  the  sacrum  when 
the  patient  occupies  a  sitting  posture,  or  else  is  flattened  from 
side  to  side  by  the  pressure  of  the  heads  of  the  femora  when  the 
patient  is  supported  on  the  lower  extremities.  Thus,  the  former 
deformity  is  more  common  when  the  disease  affects  children 
unable  to  walk  ;   the  latter,  when  older  patients  are  attacked. 

Rachitic  children  are  generally  undersized,  though  they  may. 
be  fat  and  flabby,  and  in  bad  cases  the  bone  disease  appears  to 
act  as  a  deterrent  to  future  healthy  growth,  for  a  patient  who  has 
suft'ered  severely  from  rickets  seldom  attains  middle  height. 
In  consequence  of  the  softened  state  of  the  bones,  greenstick 
fractures  are  not  uncommon. 

An  examination  of  the  bones  themselves  after  removal  from 
the  body  shows  that  the  osseous  lesions  above  described  are  due 
to  an  imperfection  in  the  calcification  of  the  growing  bone,  and 
that,  whilst  the  removal  of  old  bone  and  the  formation  of  the 
animal  matrix  for  the  new  bone  both  proceed  noimally,  it  is  in 
the  failure  of  deposit  of  calcareous  salts  in  this  matrix  that  the 
real  osseous  defect  in  rickets  exists.  There  is  not,  on  the  one 
hand,  an  increased  absorption  of  bone,  nor  is  there,  on  the  other, 
an  increased  preparation  for  ossification. 

In  the  normal  increase  of  a  bone  in  thickness  the  more  central 
portions  of  the  cancellous  structure  are  gi'adually  I'omoved  by 
absorption,  so  that  the  medullary  canal  slowly,  but  constantly, 
increases  in  size.     And  in  a  healthy  bone,  just  as  fast  as  this 
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hollowiiii;  out  profrrosses  within,  so  fast  is  new  bone  laid  down  by 
tlie  surrounding  periosteum,  the  proper  proportions  of  the  com- 
pact bone  and  of  the  medullary  canal  being  thus  maintained. 
Now,  in  rickets,  the  former  part  of  this  process  progresses  quite 
naturally.  The  shaft  is  hollowed  out  from  within  in  a  perfectly 
normal  manner.  It  is  the  formation  of  new  bone  from  the 
periosteum  that  fails,  and,  as  the  old  bone  is  gradually  removed, 
layer  on  layer  of  the  animal  matrix  of  the  new  bone  is  certainly 

Fig.  80. 
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Section  through  the  Line  of  Ossification  of  a  Rachitic  Bone, 
showing  the  irregularity  of  the  rows  of  cartilage  cells  and  the 
imiicrfcct  calcification.     (Zeiss,  A.) 

formed  from  the  periosteum,  but  being  only  imperfectly  calcified, 
the  shaft  conies  to  be  gradually  formed  of  soft  unresisting  bone, 
and  consequently  becomes  curved  and  d^^formed.  It  is  seldom 
that  all  attempts  at  calcification  are  entirely  absent ;  there  is 
generally  some  attempt,  however  sUght,  and  the  result  of  this  is 
the  formation  of  an  imperfectly  developed  bone  from  the  perios- 
teum, to  which  the  name  of  "  osteoid  tissue  "  has  been  given. 

At  the  epiphysial  ends  changes  of  a  precisely  analogous  nature 
are  found  ;  here  also  there  is  growth  with  imperfect  calcifica- 
tion. The  epiphysial  cartilage  in  a  normal  bone  is  continually 
growing,  but  just  as  fast  as  it  grows,  so  fast  does  calcification 
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extend  into  it  from  the  diaphysis,  and  thus  the  cartilage  itself 
never  exceeds  certain  limits  of  size.  Now,  in  rickets,  the  growth 
of  the  cartilage  progresses  just  as  it  does  in  a  normal  bone,  but 
calcification  is  slow  and  imperfect.  It  thus  happens  that  in  a 
section  of  a  rachitic  bone  the  epiphysial  cartilage  is  found  to  be 

Fig.  81. 


"  Beads  '■  on  the  nmor  surface  of  rachitic  iil)s. 

considerably  in  excess  of  that  wjiich  is  iiiitural.  Yet  hei'e  also,  as 
in  the  case  of  the  formation  of  new  bone  from  the  periosteum, 
calcification  is  not  absent,  but  only  incomplete  ;  consequently,  the 
line  of  ossification,  instead  of  Ijcing  regulai'  and  even,  becomes 
irregular  and  jaggcnl  ;  islands  of  calcareous  material  are  found  in 
the  enlai'ged  epiphysial  cartilage,  and  portions  of  unaltered  carti- 
lage are  left  behind  in  the  most  recently  formed  new  bone. 
Microscopical  examination  shows  great  irregularity  in  the  rows  of 
cartilage  cells,,  and  imperfectly  formed  bone.     (See  Fig.  80.) 


:V2S  CHANGES  AT  THP:  EPIPHYSES. 

Tlic  swellings  at  the  juiu'tions  of  the  epiphyses  witli  tlu'  shafts 
are  now  readily  explained.  The  iin])erfeetly  fornu'd  new  bone  is 
softer  than  natural,  and,  being  compressed  between  the  epiphysis 
on  the  one  hand  and  the  diaphysis  on  the  other,  it  bulges  at  the 
circumference,  as  would  any  other  soft  and  yielding  structure. 

By  many  writers  on  the  subject  it  is  stated  that  in  rickets  there 
is  "  increased  preparation  for  the  formation  of  new  bone,"  i.e., 
increased  growth  of  the  epiphysial  cartilage,  and  the  increased 
width  of  the  latter  in  rickets  is  by  such  observers  considered  to  be 
the  result  of  the  increased  growth,  and  not,  as  is  above  described, 
of  delayed  calcification.  The  question  is  one  which  is  a  little 
difficult  to  settle  definitely,  but  it  is  on  the  face  of  it  highly 
improbable  that  a  disease  which  results  from  malnutrition  would 
cause  increased  growth  of  any  tissue.  As  a  matter  of  fact,  also, 
the  bones  of  such  patients,  instead  of  being  longer,  as  they  would 
be  if  the  epiphyses  grew  abnormally  fast,  are  shorter  than  natural, 
and  it  is  well  known  that  rickety  children  are  usually  ill-developed 
and  stunted. 

In  exceptional  cases  the  bones  in  rickets  undergo  further 
change,  and  becoming  greatly  increased  in  thickness,  lose  much 
of  their  natural  shape.  This,  again,  is  considered  to  be  the  result 
of  a  tendency  to  increased  growth,  but  should,  in  my  opinion,  be 
looked  upon  rather  as  the  result  of  the  rickets  than  as  an  essential 
part  of  the  morbid  process.  The  thickening  is  probably  of  the 
nature  of  a  compensative  hypertrophy,  and  is  designed  to  support 
the  weak  and  yielding  bone,  whilst,  on  account  of  the  rachitic 
condition  of  the  patient,  all  the  new  osseous  tissue  thus  formed 
is  porous  and  spongy,  as  already  described. 

After  rickets  has  ceased,  the  bones  commonly  become  denser 
than  natural,  and  growth  is  often  arrested  at  an  earlier  age  than 
usual.  When  the  bone  has  been  curved,  it  is  especially  thickened 
on  the  side  of  the  concavity — a  condition  which  evidently 
strengthens  it  and  tends  to  prevent  the  curve  from  increasing. 

Scurvy  rickets. — This  name  has  been  given  to  a  disease  which, 
like  rickets,  arises  from  bad  feeding,  and  may  be  associated  with 
the  latter  affection.  It  has,  however,  no  necessary  connection 
with  it,  and  is  better  termed  "  infantile  scurvy."  Like  the 
ordinary  form  of  scurvy,  it  is  specifically  due  to  the  absence 
from  the  diet  of  certain  unknown  substances  present  in  fresh 
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vegetable  food  and  milk.  This  is  proved  by  the  readiness  with 
which  the  condition  is  cured  by  the  administration  of  such  a 
simple  thing  as  orange- juice.  It  is  characterised  by  effusion  of 
blood  beneath  the  periosteum  of  one  or  many  of  the  bones, 
together  with  hsemorrhagic  extravasations  in  the  soft  tissues, 
spongy  gums,  and  purpuric  eruptions.  The  bones  of  the  lower 
extremity  are  more  frequently  affected  than  are  those  of  the 
upper,  and  the  effusions  of  blood  are  most  common  at  the  junc- 
tions of  the  diaphyses  A\dth  the  epiphysial  cartilages  :  in  some 
cases  separation  of  an  epiphysis  occurs. 

The  swellings  caused  by  the  haemorrhage  are  Cjuite  unsym- 
metrical,  and  vary  much  in  size  from  time  to  time  ;  the  disinclina- 
tion to  use  the  hmbs  is  much  raore  noticeable  than  in  rickets,  and 
there  is  frequently  much  pain  and  tenderness.  The  disease  is 
not  uncommonly  fatal,  and  an  examination  of  the  bones  after 
death  sometimes  shows  that  the  sub-periosteal  haemorrhage  has 
been  very  extensive.  Notwithstanding  the  separation  of  the 
periosteum,  necrosis  never  ensues.* 

Achondroplasia. — ^This  term  has  been  suggested  as  a  suitable 
designation  for  certain  cases  of  defoimity  of  the  limbs  which  are 
e\'idently  due  to  imperfect  ossification  of  the  epiphysial  cartilage, 
and  to  a  consequent  shortening  of  the  hmbs.  It  has  been 
pointed  out  by  Parrot,  Kaufmann,  and  Dr.  John  Thomson  of 
Edinburgh,  that  cases  of  this  class  have  been  erroneously  included 
amongst  those  of  "  fcetal  rickets  "  and  "  sporadic  cretinism,"  and 
it  is  certain  that  in  the  cases  in  question  there  is  no  real  rickets 
and  no  disease  or  abnormahty  of  the  thyroid  gland.  It  is 
further  probable  that  many  of  the  specimens  described  as  "  foetal 
rickets  "  or  "  sporadic  cretinism  "  really  belong  to  this  class,  and 
have  not  hitherto  been  sufficiently  recognised. 

The  abnormal  condition  commences  in  utero,  and  the  bones 
which  are  chiefly  affected  are  those  Avhich  are  the  earliest  to  be 
developed,  "  and  those  which,  though  formed  in  cartilage,  remain 
altogether  or  mainly  cartilaginous  till  a  late  period  of  intra- 
uterine life,  are  found  quite  normal  in  size  "  (Thomson),  so  that 
the  morbid  process  must  conmience  at  a  period  when  the  differen- 
tiation of  the  mesoblast  is  in  progress.  Bones  foimed  in 
membrane  develop  normally. 

*  See  a  paper  by  Dr.  Barlow  in  Trans.  Med.  Chir.  Soc,  vol.  Ixvi. 
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Fig.  82. 


Photograph^  oi  two  men  attictcd  with  Achondroplasia. 
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111  tlie  most  marked  examples  of  this  affection  the  foetus  is 
generally  still-born  ;  very  few  sur^dve  birth  more  than  a  few  days. 
In  those  cases  where  early  death  does  not  occur  the  patient  grows 
up  a  dwarf,  with  curiously  thickened  and  stunted  limbs,  but  wth 
a  spinal  colunm  of  normal  length,  and  with  normal  clavicles, 
scapulee,  hands  and  feet,  the  deformity  thus  affecting  mainly  the 
limbs  and  pelvis,  as  in  sporadic  cretinism,  and,  as  in  the  latter 
disease,  the  base  of  the  skull  is  imperfectly  developed.  In  these 
patients,  however,  there  are  none  of  the  associated  mental  con- 
ditions of  cretinism  ;  the  skin  and  hair  are  natural  and  the 
sexual  organs  are  normally  developed.  I  am  much  indebted  to 
Dr.  Thomson,  for  the  accompanying  illustration  taken  from  his 
paper  in  the  Edinburgh  Medical  Journal. 

Apart  from  the  shortening  of  the  limbs,  the  most  conspicuous 
feature  of  achondroplasia  is  the  change  in  facies  due  to  premature 
synostosis  of  the  elements  forming  the  basis  cranii.  This  results 
in  an  apparent  drawing-in  of  the  root  of  the  nose  and  a  corre- 
sponding bulging  of  the  forehead,  well  seen  in  the  illustration. 

Different  varieties  of  achondroplasia  have  been  described 
according  to  the  predominance  of  one  or  another  feature — a 
hyperplastic  form  vnXh.  widened  epiphysial  extremities  of  the 
long  bones  and  a  hypoplastic  form  in  which  they  are  not  widened. 
It  is  probable  that,  in  all,  we  have  to  do  with  a  single  fundamental 
defect  in  the  development  of  the  bones  laid  down  in  cartilage  in 
early  foetal  life.  The  varieties  depend  on  the  precise  period  of 
foetal  life  at  which  the  disease  commences  and  on  its  distribution 
in  the  skeleton. 

A  further  foetal  disease  of  bone,  distinct  from  achondroplasia, 
is  the  condition  known  as  "  osteogenesis  imperfecta,"  in  which, 
although  the  cartilaginous  rudiments  of  the  bones  are  properly 
laid  down,  the  ultimate  ossification,  which  is  in  the  main  perio- 
steal, is  defective.  The  long  bones  are  not  shortened,  or  only  to 
a  moderate  degree,  but  they  are  often  bent  and  are  fragile, 
presenting  multiple  fractures,  simulating  shortening.  The  base 
of  the  skull  is  normal  in  this  condition,  but  the  vault  is  largely 
unossified.  The  affected  child  does  not  long  survive  birth,  and 
is  indeed  usually  still-born.  In  contrast  to  achondroplasia,  the 
defect  in  osteogenesis  imperfecta  is  one  of  the  bones  laid  down  in 
membrane.     Craniotabes  may  be  a  minor  form  of  the  condition. 


f'MAl'TKR   XXXVTT. 
TUMOURS    OF    BONE. 

Exostoses. 

Exostoses,  or  osteoniata,  arc  tlie  most  common  tumours  of 
bones.  There  are  two  chief  varieties  of  such  growths — cancellous 
and  ivory. 

Cancellous  exostoses  are  composed  of  cancellous  tissue  exactly 
similar  in  structure  to  that  which  forms  the  articular  ends  of 

Fig.  83. 


Section  of  a  Cancellous  Exostosis,  covered  with 
Cartilage,  from  the  Femur.  . 

the  long  bones.     They  occur  almost  invariably  in  young  people, 

and  are  most  commonly  seen  on  the  ungual  phalanx  of  the  great 

toe  or  at  the  articular  ends  of  the  long  bones,  especially  on  the 

lower  and  inner  side  of  the  femur  just  by  the  adductor  tubercle, 

and  on  the  upper  end  of  the  tibia.     They  appear  to  grow  from 

portions  of  the  epiphysial  cartilage  which  have  failed  to  become 

ossified,  and  which  subsec[uently  take  on  active  and  independent 
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growth.  A  section  of  a  growing  cancellous  exostosis  will  always 
show  a  covering  of  cartilage,  and  microscopical  examination  will 
reveal  the  formation  of  new  bone  in  progress,  just  as  does  a 
section  through  an  epiphysial  cartilage. 

Cancellous  exostoses  seldom  attain  any  considerable  size,  being 
most  commonly  about  as  large  as  a  walnut.  They  usually  cease 
to  grow  at  the  time  when  the  epiphysis  is  united  to  the  shaft — a 
point  which  is  worth  remembering  when  considering  the  advisa- 
bihty  of  removal.  They  are  often  attached  to  the  bone  by  a 
distinct  pedicle,  and,  especially  when  they  have  been  subjected 
to  pressure  or  friction,  may  be  covered  by  a  bursa,  which  may 
render  their  hardness  less  e\ddent  than  would  otherwise  be  the 
case.  Occasionally  these  bursse  are  in  direct  comnnmication 
with  the  neighbouring  articulation. 

Cancellous  exostoses  are  sometimes  multiple,  and  as  many  as 
one  hundred  or  more  have  been  known  to  occur  on  a  single 
individual.  These  multiple  exostoses  are  frequently  hereditary, 
and  are  often  fomid  in  several  members  of  the  same  family.  In 
their  structure  and  mode  of  growth,  as  well  as  in  their  prefer- 
ence for  the  articular  ends  of  long  bones,  they  do  not  differ  from 
the  single  exostoses. 

Ivory  exostoses  are  composed  of  compact  bone  of  more  than 
usual  density,  with  fewer  Haversian  spaces  and  canaliculi  than 
are  present  in  normal  bone.  Like  the  cancellous  growths,  they 
are  most  common  in  young  people,  but  occur  also  in  middle  age. 
The  most  usual  situation  for  such  tumours  is  the  cranium,  but 
they  are  also  found  on  the  bones  of  the  face  and  on  the  ilium 
and  scapula.  They  are  usually  single  and  small,  often  not  larger 
than  a  hazel-nut.  They  are  in  no  way  dangerous  to  life,  but, 
from  their  situation,  may  be  the  source  of  much  inconvenience, 
and,  when  growing  from  the  bones  of  the  orbit,  may  cause  so 
much  pressure  on  the  eyeball  as  seriously  to  interfere  with  the 
sight,  or  even  to  destroy  the  eyeball  itself.  So  great  is  the 
density  and  hardness  of  the  bone  of  which  they  are  composed  that 
in  some  cases  all  attempts  at  removal  by  bone  forceps  or  saws 
have  been  frustrated. 

The  special  forms  of  osteomata  which  grow  in  the  jaws  are 
described  under  "  Tumours  of  the  Jawbones." 
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Chondroma. 

Cartilaginous  tumours  grow  almost  oxt'lusivcly  on  the  bones  of 
the  hand,  and  mueh  more  rarely  on  those  of  the  foot  and  on  the, 
ribs.  Pure  chondromata  also  occur  at  the  articular  ends  of  the 
long  bones  of  the  lower  extremity,  but  most 
of  the  cartilaginous  growths  in  these  situations 
are  mixed  with  sarcomatous  elements,  and 
should  be  classed  amongst  the  malignant 
tumours. 

Chondromata    of   the    hand   are    frequently 

multiple,    and    grow    on    the    phalanges    more 

often  than  on  the  metacarpal  bones.     In  bad 

cases,   the  hand  is   completely   disfigured  and 

useless.     The    growth    ccmmences    inside    the 

affected     bone,     and     expands     the     compact 

tissues  so  as  to  form  a  bony  shell.     Unless  the 

tumour  is  of  unusual  size,  it  can  be  enucleated 

without  sacrifice  of  the  entire  bone. 

The  cartilage  of  which  these  tumours  is  composed  is  almost 

always  hyaline,  but  not  infrequently  the  matrix  shows  in  parts 

traces  of  fibrillation.     Neither   ossification   nor  calcification   is 

frequent. 


Enchondroma  of 
Finjror. 


Fibroma. 

Fibrous  tumours  of  bone  are  of  limited  distribution,  and, 
indeed,  appear  to  be  almost  confined  to  the  nasal  and  buccal 
cavities.  In  the  former  they  occur  in  fibrous  polypi,  and  in  the 
latter  as  fibrous  epuUdes.  They  spring  from  the  periosteum  in 
all  cases,  and  are  of  an  innocent  nature.  (See  page  339.) 
Endosteal  fibromata  also  occur  in  the  jaws,  and  especially  in 
the  lower  jaw. 


Cysts. 

Cysts  containing  serous  fluid,  such  as  are  met  with  in  the  soft 
tissues,  sometirnes  occur  in  bone  ;  whilst  mucous  cysts,  and  others 
which  occur  in  the  maxillae,  are  dealt  with  under  Tumours  of  the 
Jawbones.     The  only  other  fluid  tumours  met  with  in  the  bones 
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are  of  a  parasitic  nature,  and  contain  hydatids.  Cysts  of  this 
nature  may  attain  a  considerable  size,  expand  the  bone,  and  lead 
to  its  fracture.  Their  intimate  structure  does  not  differ  from 
that  of  hydatids  in  other  parts  of  the  body.  Secondary,  or 
degeneration  cysts,  are  common  in  the  endosteal  sarccmata. 

Sarcoma. 

Sarcoma  is  the  only  form  of  malignant  tumour  which  occurs 
primarily  in  bone.  Carcinoma  cannot  originate  in  osseous  tissue, 
for  its  gi'owth  always  commences  in  pre-existing  epithelium. 

Speaking  generally,  sarcoma  of  bone  may  be  said  to  be  a  disease 
of  early  life,  though  not  of  infancy.  By  far  the  larger  number 
of  cases  occur  between  the  ages  of  fifteen  and  thirty,  though 
examples  are  to  be  found  in  patients  both  older  and  younger  than 
these  limits. 

Sarcomata  are  most  conveniently  divided  into  two  main  classes 
— those  which  grow  outside  the  bone,  or  periosteal  sarcomata, 
and  those  which  grow  within,  or  endosteal  sarcomata.  The 
growth  in  either  case  may  be  composed  of  round,  spindle,  or 
mixed  cells,  whilst  in  the  endosteal  sarcomata,  and  very  rarely  in 
the  periosteal  ones,  myeloid  or  giant-cells  are  fomid.  In  all  the 
varieties,  chondrification,  ossification,  and  calcification  may 
occur,  and  thus  much  of  the  growth  may  be  composed  of  cartilage, 
bone,  or  calcareous  material.  Such  an  alteration  in  structure 
does  not  affect  the  clinical  character  of  the  tumour  or  modify  its 
malignancy,  but  the  secondary  growths,  if  such  be  present,  ^^^ll 
closely  simulate  the  primary  tumour. 

Some  bones  are  much  more  frequently  diseased  than  are  others, 
those  most  commonly  affected  being  the  femur,  tibia,  humerus, 
the  bones  of  the  skull,  and  the  lower  jaw. 

The  periosteal  sarcomata  originate  in  the  periosteum,  and 
separate  it  from  the  subjacent  bone.  As  they  increase  in  size, 
they  extend  through  the  periosteum  and  infiltrate  the  surround- 
ing soft  tissues,  and,  in  addition,  grow  into  the  bone  itself,  and 
develop  in  the  osseous  structure  even  more  rapidly  than  they  do 
in  the  superjacent  parts.  They  almost  always  occur  at  the 
articular  ends,  but  in  the  humerus,  and  to  a  less  extent  in  the 
radius  and  ulna,  exhibit  a  tendency  to  affect  the  shaft.     They 
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present  themselves  clinically  as  firm,  elastic  growths  on  one  aspect 
of  the  bone,  not  ex])andin<i;  it,  and  not  being  covered  by  a  bony 
shell  ;  their  base  of  attachment  is  large,  and  frequently  osseous  ; 
the  diseased  bone  may  spontaneously  fracture.  The  skin  is  often 
red,  shiny,  hot  and  tender  ;  there  may  be  effusion  into  the  neigli- 
l)ouring  joint,  and  the  body  temperature  may  be  considerably 
elevated.  The  rapidity  of  growth 
differs  in  different  cases,  being  generally 
more  rapid  in  the  round-celled  tumours 
than  in  those  which  are  composed  of 
spindle  cells,  and  whose  stroma  is  often 
fibrous.  If  no  operation  be  performed, 
the  patient  may  die  of  the  cachexia 
induced  by  the  growth,  or  of  secondary 
tumours  in  the  viscera,  especially  in 
the  Imigs.  If  amputation  of  the  limb 
be  performed,  the  growth  is  exceedingly 
likely  to  recur,  although,  if  the  bone  at 
the  seat  of  section  be  healthy,  recur- 
rence is  not  frequent  in  the  stump. 
The  superficial  lymphatic  glands — e.g., 
r-i  '      '  those    in    the    inguinal    region — often 

remain  free  from  disease  throughout ; 
but  the  deeper  ones — e.g.,  those  along 
the  iliac  vessels,  or  in  the  lumbar 
region — are  somewhat  more  liable  to  be 
implicated  by  the  secondary  tumours. 
In  some  cases  the  viscera,  and  especially 
the  lungs,  are  largely  involved. 

An  examination  of  the  diseased 
hmb  will  show  a  growth  which  infil- 
trates, but  does  not  expand,  the  bone,  and  w^hich  is  in  no  way 
Umited  by  a  capsule.  The  remains  of  the  periosteum  can  often 
be  traced,  but  in  tumours  of  considerable  size  it  becomes  indistin- 
guishable. The  growth  itself  may  either  be  a  soft,  pulpy,  hsemor- 
rhagic  mass,  or  a  gelatinous,  opalescent,  fleshy,  and  somewhat 
lobulated  tumour  ;  more  rarely,  it  is  fibrous  on  section.  Mingled 
with  the  tumour  is  a  variable  amount  of  cartilage,  bone,  or  cal- 
careous matter.     The  bone  is  arranged  in  the  form  of  dehcate 


Section  of  the  Lower  Half 
of  a  Femur  with  a  Periosteal 
Sarcoma .  The  outline  of  the 
shaft  can  still  be  traced,  bnt 
the  cancellous  tissue  and  the 
medulla  have  been  infiltrated 
by  the  growth. 


Fig.  86. 
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spiculse  or  needles,  standing  out  at  right  angles  from  the  diseased 
shaft  or  articular  end ;  tliis  structure  is  best  seen  in  macerated 
specimens. 

Endosteal  or  central  sarcomata  fall  into  two  classes  :  (1)  In 
the  first  and  nuich  the  less  common  type,  the  growth  is  of  the 
ordinary  sarcomatous  kind.  It  may  be  a  round-celled,  spindle- 
celled  or  mixed-celled  sarcoma,  or  may 
be  mingled  with  cartilage.  In  the 
mixed-celled  endosteal  sarcomata  it  is 
not  uncommon  to  find  large  irregular 
and  multinucleate  syncytial  masses, 
which  must  carefully  be  distinguished 
from  the  more  regularly  formed  giant- 
cells  of  myeloid  sarcoma.  These  growths 
are  malignant,  less  so  than  the  periosteal 
sarcomata,  but  of  a  very  different  type 
from  the  myeloid  sarcomata  next  to  be 
mentioned.  They  have  not  that  exclu- 
sive predilection  for  the  articular  ends 
of  the  long  bones  shown  by  myeloids, 
though  they  are  commoner  there  than 
in  the  shafts.  (2)  The  second  and 
much  the  commoner  type  of  endosteal 
sarcoma  is  the  myeloid  sarcoma,  a 
form  of  grow^th  which  arises  from  red 
bone  marrow.  It  therefore  occurs  only 
in  those  situations  where  red  marrow 
is  present — in  the  cancellous  tissue  at 

the  ends  of  the  long  bones,  in  the  jawbones,  and  less  frequently 
in  the  skull,  carpus,  and  tarsus.  The  myeloid  sarcomata  are 
growths  of  limited  or  local  malignancy.  They  never  affect  the 
glands  or  give  rise  to  secondary  growths  elsewhere,  though  locally 
they  destroy  the  tissues  adjacent  and  may  even  ulcerate  and 
fungate.  Some  writers  separate  them  on  these  grounds  from  the 
true  sarcomata  and  term  them  "  myeloma."  It  must,  however, 
be  borne  in  mind  that  more  than  one  kind  of  tumour  arises  in 
bone  marrow  :  allusion  has  already  been  made  to  the  condition 
termed  diffuse  myelomatosis.  If,  therefore,  the  term  myeloma 
be  applied  to  the  myeloid  sarcomata,  it  should  be  with  some 
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Section  of  the  Head  of  a 
Tibia,  which  has  been  ex- 
panded by  the  growth  of  an 
endosteal,  myeloid  sarcoma. 
The  tumour  has  broken 
down  and  formed  cysts. 
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qualilyinji;  prefix — e.g.,  giant-celled  myeloma — in  allusion  to  the 
abundant  niyeloplaxes  which  they  contain. 

The  natural  course  of  the  myeloid  sarcomata  is  as  follows  : 
Commencing  in  the  cancellous  tissue,  they  soon  extend  into  and 
infiltrate  the  compact  bone,  and  gradually  expand  it  and  alter 
its  shape.  The  thin  and  expanded  bone  covers  the  growth  hke 
a  shell,  whilst  from  the  periosteum  new  bone  may  be  produced 
to  supply  the  place  of  that  which  is  destroyed.  Spontaneous 
fracture  may  occur  in  consequence  of  the  weakening  of  the  bone. 
As  the  tumour  increases,  it  bursts  through  its  osseous  capsule 
in  places  and  infiltrates  the  soft  tissues.  The  articular  cartilage 
offers  a  stubborn  resistance  to  its  progress,  and  is  seldom  involved 
in  the  growth,  although  the  latter  may  push  it  aside  and  reach 
the  articular  cavity.  Endosteal  sarcomata  are  of  very  variable 
consistence,  and  exhibit  a  great  tendency  to  break  down  in  their 
centres  and  form  cystic  cavities,  which  occasionally  communi- 
cate directly  with  large  blood-vessels  and  are  full  of  blood  and 
tumour  debris.  The  myeloid  sarcomata  are  of  a  dark-red  or 
maroon  colour,  and  are  more  liable  than  others  to  develop 
cystic  cavities. 

Endosteal  sarcomata  present  themselves  chnically  as  growths 
expanding  the  bone,  and  not  appearing  on  one  side  alone,  as  do 
the  periosteal  tumours.  They  are  covered  by  a  bony  shell,  which 
sometimes  yields  to  pressure,  and  bulges  or  crackles  beneath  the 
finger ;  occasionally,  pulsation  is  produced  by  the  communica- 
tion between  the  vessels  and  the  cysts.  The  growth  of  endosteal 
sarcomata  varies  in  rapidity,  the  myeloid  tumours  growing  most 
slowly  and  the  round-celled  ones  most  rapidly.  If  no  treatment 
be  adopted,  the  patient  may  die  either  of  the  cachexia  induced  by 
the  disease,  or  else  from  dissemination  of  the  tumour.  Glandular 
affection  is  rare.  If  completely  removed  by  amputation  or  other- 
wise, myeloid  sarcomata  frequently  do  not  recur  either  locally  or 
elsewhere,  and  the  tendency  to  recurrence  and  dissemination  of 
all  endosteal  gi'owths  is  much  less  than  is  that  of  the  periosteal 
sarcomata. 

Blood-cysts  in  bone. — Most  of  the  swellings  of  bone  which  on 
section  are  found  to  contain  blood,  are  really  myeloid  sarcomata 
which  have  broken  down,  and  the  vast  majority  of  the  so-called 
"  aneurysms  "  of  bone  of  the  older  WTiters  undoubtedly  belong 
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to  this  class.  Nevertheless,  there  are  a  few  exceptional  and  rare 
cases  in  which  angeiomata  or  sijnple  blood-cysts,  quite  innocent 
in  their  nature,  develop  in  bone,  and  appear  to  consist  of 
numerous  thin-walled  blood-vessels  with  a  little  surrounding 
connective-tissue.  Thus,  I  have  seen  a  tumour  which  expanded 
the  head  of  the  tibia,  and  simulated  a  myeloid  sarcoma,  which  on 
being  opened  was  found  to  contain  merely  blood  and  clot.  The 
cavity  was  subsequently  gradually  filled  with  granulation-tissue, 
and  five  years  later  there  was  no  sign  of  any  growth.* 

Tumours  of  the  Jawbones. 

Tumours  of  the  jawbones  possess  so  many  distinctive  features 
that  they  merit  separate  description.  These  distinctive  characters 
depend  partly  on  the  proximity  of  the  neighbouring  mucous 
cavities,  and  partly  also  on  the  presence  of  the  teeth  and  of  the 
foetal  structures  from  which  the  latter  originate. 

Epulis. — The  term  "  epulis  "  is  often  apphed  without  distinc- 
tion to  any  tumour  which  grows  upon  the  gum,  but  is  best  limited 
to  the  "  hard  fibromata  "  which  are  common  in  this  situation. 
The  common  fibrous  epulis  usually  occurs  in  young  people.  It 
presents  itself  as  a  rounded,  slightly  pedunculated  growth,  seldom 
larger  than  a  hazel-nut,  and  often  smaller.  It  does  not  bleed 
except  when  it  is  ulcerated,  and  gives  but  little  pain.  Such 
tumours  grow  from  the  periosteum,  and  are  occasionally  attached 
to  the  fang  of  a  tooth.  Even  when  not  so  attached,  their  deeper 
part  occasionally  extends  into  the  neighbouring  alveolus,  and 
consequently  their  complete  removal  sometimes  necessitates  the 
extraction  of  a  tooth  and  the  excision  of  a  portion  of  the  alveolar 
margin. 

The  so-called  "  diffuse  epulis  "  is  merely  a  general  thickening 
and  hypertrophy  of  the  tissue  of  the  gum. 

Sarcoma. — Myeloid  sarcomata  are  often  included  amongst  the 
epulides  under  the  name  of  "  myeloid  epulis."  They  possess 
the  characters  common  to  endosteal  sarcomata  in  other  situa- 
tions— growing  within  and  expanding  the  jawbones,  presenting  as 
rounded,  tense,  and  elastic  swellings,  often  feeling  suspiciously  like 

*  See  a  paper  by  E.  \V.  Roughton,  Esq.,  read  before  the  Med.  Chir.  Soc, 
December  10,  1889. 
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cysts,  and  generally  developing  in  young  subjects.  After  com- 
plete removal  they  seldom  recur,  and  never  become  disseminated. 

In  addition  to  the  myeloid  tumours,  other  varieties  of  central 
sarcoma  occur  within  the  jawbones,  and  are  most  frequently  seen 
ill  the  antrum.  They  are  usually  composed  of  round  or  oval  cells, 
are  very  soft  and  succulent,  of  rapid  growth,  tending  to  extend 
into  neighbouring  ca\nties,  to  fungate  through  the  skin,  to  affect 
the  lymphatic  glands,  and  to  become  disseminated. 

As  they  increase  in  size,  they  expand  the  wall  of  the  antrum  on 
all  sides.  Thus,  they  thrust  inwards  the  outer  wall  of  the  nostril 
and  obstruct  respiration,  and  portions  of  them  may  grow  into 
the  nares  and  sinmlate  polypi  ;  they  push  up  the  floor  of  the 
orbit  and  cause  protrusion  of  the  eyeball ;  backwards,  they 
extend  to  the  pharynx  ;  and  downwards,  they  either  cause  the 
hard  palate  to  bulge,  or  else  make  their  way  between  the  two 
layers  of  compact  tissue  of  the  alveolar  process,  and  after  loosen- 
ing one  or  more  of  the  teeth,  fungate  through  the  gums.  Any 
tumour  growing  within  the  antrum  tends  to  distend  the  cavity 
in  this  way,  but  malignant  tumours  do  so  in  a  more  typical 
manner  than  do  the  innocent  growths.  Glandular  affection  is 
not  common  in  cases  of  sarcoma  of  the  antrum,  but  does  some- 
times occur. 

In  addition  to  the  myeloid  tumours,  fibro-sarcomata  occasion- 
ally develop  within  the  lower  jawbone.  These  are  sometimes 
hard  and  fibrous  on  section,  and  contain  within  their  substance 
numerous  osseous  or  calcareous  granules.  They  are  apparently 
not  very  malignant,  and  w'hen  completely  removed  with  the 
bone  in  w^hich  they  grow,  do  not  seem  prone  to  recur. 

The  periosteal  sarcomata  of  the  lower  jaw  do  not  present  any 
important  points  of  difference  from  similar  tumours  on  other 
bones.    They  are  mostly  of  rapid  growth,  and  are  very  malignant. 

Carcinoma. — True  carcinomatous  tumours  are  met  with  in  the 
antrum,  developing  in  this  cavity  from  the  epithelium  of  its 
mucous  lining.  They  grow  in  elderly  people,  and  tend  to  run  a 
rapid  course,  affecting  the  glands  and  becoming  disseminated. 
Histologically,  they  are  found  to  be  epitheliomata  with  either 
squamous  or  columnar  cells,  or  spheroidal-celled  encephaloid 
cancers. 

Multilocular  cystic  tumour. — The  so-called  multilocular  cystic 
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tumour  appears  to  stand  between  the  solid  growths  on  the  one 
hand  and  the  true  cysts  on  the  other  ;  on  account  of  its  structure 
it  is  sometimes  called  "  cystic  epithelioma."  These  growths 
(which  iji  this  comitry  have  been  especially  studied  by  Sir 
Frederic  Eve  *)  are  rare,  and  have  mitil  late  years  been  very 
imperfectly  understood,  so  that  specimens  of  maxillae  dilated  by 
cysts  have  been  generally  described  as  instances  of  true  simple 
cystic  disease  of  bone. 

It  must  not,  however,  be  thought  that  in  these  tumours  there 
is  no  new  growth,  for  there  may  be  so  much  as  to  give  the  appear- 
ance of  a  solid  tumour,  or  so  little  as  to  make  it  appear  that  the 

Fig.  87. 


A  Lower  Jawbone  expanded  and  in  part  destroj^ed  by  a 
Multilocidar  Cj-stic  Tumour. 

jawbone  is  expanded  merely  by  collections  of  dark,  l^rownish  fluid. 
Multilocular  cystic  tumours  are  most  common  in  the  lower  jaw, 
and  are  of  endosteal  or  central  growth.  They  appear  to  originate 
from  epithelial  cells  which  have  been  originally  involuted  at  the 
time  of  the  formation  of  the  teeth,  and  they  occasionally  follow 
injury  of  the  bone  or  caries  of  the  teeth.  The  disease  may  occur 
at  any  period  of  life,  but  is  most  common  between  the  ages  of 
twenty  and  forty.  Growth  is  generally  slow,  and  five  or  ten  years 
may  elapse  before  the  patient  applies  for  treatment.  1  he  tumours 
are  not  very  malignant,  and  show  no  tendency  to  affect  the 
glands  or  to  disseminate,  but  they  may  infiltrate  the  tissues  around 
the  diseased  bone.  They  expand  the  jawbone,  more  especially 
*  Brit.  Mfd.  Journ.,  Jan.  G,  1883. 
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oil  its  inner  side,  and  are  frequently  very  hard  and  bony  to  the 
touch  :  they  are  occasionally  elastic  and  crackling ;  the  teeth 
become  loosened  and  fall  out,  and  from  their  empty  sockets 
there  may  be  a  discharge  of  sticky  fluid. 

Section  of  the  jawbone  will  show  that  the  osseous  structure  is 
expanded,  and  that  the  cavities  in  it  are  filled,  partly  by  a  solid 
growth  of  soft  fibrous  or  fleshy  material,  partly  by  fluid  which  is 
blood-stained,  serous  or  viscous.     The  septa  which   divide  the 

Fio.  88. 
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Section  of  a  Mnltilocular  C'y.stic  Tumour  of  the  Lower  Jaw. 
The  matrix  is  fibroiis,  and  contains  masses  of  epithelial  cells, 
which  are  breaking  down  in  their  more  central  parts. 
(Zeiss,  A.) 

cysts  from  one  another  are  generally  incomplete,  and  are  either 
fibrous  or  osseous.  The  cysts  vary  in  size  from  that  ot  a  split 
pea  up  to  an  inch  or  an  inch  and  a  half  in  diameter. 

Microscopical  examination  shows  that  the  new  growth  is  com- 
posed of  a  fibrous  stroma,  in  which  are  embedded  columns  or 
groups  of  epithelial  cells.  In  the  more  central  parts  of  these 
groups,  the  cells  are  to  be  seen  midergoing  mucoid  degeneration, 
and  it  is  by  this  destruction  that  the  cavities  or  cysts  are  formed  ; 
the  outermost  cells  in  the  columns  are  often  cylindrical.  It  will 
thus  be  seen  that  these  mnltilocular  cysts  are  produced  by  an 
ingrowth  of  columns  of  epithelium,  and  it  is  by  the  subsequent 
disintegration  of  the  cells  which  form  the  tumour  that  the  cysts 
are  developed.     The  latter  are  therefore  secondary  or  degenera- 


PERIOSTEAL  CYSTS.  343 

tion  cysts,  and  are  strictly  comparable  with  the  degeneration 
cysts  which  are  common  in  the  endosteal  sarcomata. 

Periosteal  cysts. — The  periosteal  cysts  of  the  jaw  are  collections 
of  fluid  situated  beneath  the  periosteum  of  the  fangs.  They 
seem  to  be  of  inflammatory  origin,  and  are  generally  connected 
with  carious  teeth  or  with  fangs  left  behind  after  imperfect 
extraction.  They  vary  in  size  from  that  of  a  pea  to  a  walnut, 
and,  when  large,  cause  thinning  of  the  superjacent  bone.  They 
are  of  common  occurrence,  and  sometimes  give  considerable 
pain. 

Mucous  cysts  of  the  antrum. — Distension  of  the  antrum  by 
clear  fluid  is  most  probably  in  all  cases  the  result  of  the  formation 
of  a  cystic  tumour  in  its  hning  membrane,  and  not  of  distension 
by  its  own  secretion.  Such  cysts  are  of  a  perfectly  innocent 
nature,  and  may  occur  at  all  ages  ;  they  are  not  accompanied 
by,  or  dependent  on,  the  development  of  any  sohd  growth.  In 
cystic  disease  of  the  antrum,  this  cavity  is  distended  in  the 
same  manner  as  by  a  malignant  tumour,  but  there  is  no  funga- 
tion,  growth  is  not  rapid,  and  as  the  bone  is  thinned,  the 
presence  of  fluid  becomes  apparent. 

Empyema  of  the  antrum. — This  term  is  applied  to  a  collection 
of  pus  in  the  antral  cavity.  The  secretion  from  its  walls,  in 
inflammatory  conditions,  is  apt  to  be  purulent,  and  is  often 
retained  for  long  periods,  for  not  only  is  the  opening  by  which 
it  could  escape  into  the  middle  meatus  of  the  nose  situated  high 
above  its  floor,  but  this  opening  is  itself  liable  to  be  narrowed 
or  closed  by  inflammatory  tumefaction  of  the  mucous  membrane. 
The  causes  of  antral  empyema  are  various  and  often  obscure.  It 
may  be  due,  in  rare  cases,  to  direct  injury  exposing  the  cavity 
of  the  sinus.  A  commoner  cause  is  the  spread  of  inflammation 
from  the  socket  of  a  carious  upper  tooth,  especially  the  first  molar. 
But  in  the  majority  of  cases  the  condition  seems  to  arise  by 
extension  of  inflammation  from  the  nasal  cavity  in  one  or  other 
of  the  infective  catarrhal  processes  to  which  its  mucous  mem- 
brane is  liable.  The  antrum  shares  this  danger  with  the  other 
accessory  sinuses  of  the  nose,  which  may  be  simultaneously 
afTected.  The  process  may  start  with  an  ordinary  nasal  catarrh, 
or  with  one  or  other  of  the  specific  fevers,  more  particularly  in- 
fluenza, in  which  suppuration  in  the  antrum  and  other  sinuses 
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has  been  deiiK^nstrated   post-mortem.     In  a  ceitain   minil)er  of 
cases  no  canse  for  the  alTection  can  be  fouitvl. 

Dentigerous  cysts. — Dentigerous  cysts  an^  cavities  containing' 
serons  Ihiid  (le|)eii(lent  upon  impacted  mis])laced  teeth— i.e.,  they 
are  associated  with  some  impairment  of  the  normal  pi'ocess  of 
dentition,  resultin<,'  in  the  retention  of  the  tooth  or  teeth  witliin 
the  alveolar  pi'ocess  of  the  maxilla.  With  scarcely  an  exceptio)i, 
dentigerous  cysts  are  formed  in  connection  with  the  permanent 
and  not  with  the  milk  teeth,  and  occur  more  frequently  in  cases 
of  retention  of  the  canine  tooth  than  of  any  other.  It  by  no 
means  follows,  however,  that  cysts  result 
Fig.  89.  in  all  cases  of  retained  permanent  teeth. 

Dentigerous  cysts  are  formed  by  a  dis- 
tension of  the  tooth-sac  with  fluid  secreted 
by  the  epithehum  of  the  enamel  organ. 
Consequently,  the  crown  of  the  tooth  itself 
projects  into  the  cavity  of  the  cyst,  just 
as  it  formerly  did  into  its  ow^n  tooth-sac, 
\^S^  and  its  fang  is  fixed  into  the  sac-wall.    As 

Portion  of  a  Dentigerous  tlie  cyst  enlarges,  it  expands  the  jawbone. 
Cyst  with  ca  Tooth  attached,  and  forms  a  romided,  elastic  swelling,  the 
thin  bony  covering  of  which  often  crackles 
beneath  the  pressure  of  the  finger.  In  cases  of  undue  retention 
of  the  permanent  teeth,  the  milk  teeth  are  very  late  in  being  cast, 
and  an  examination  of  the  mouth  will  therefore  show  either  that 
a  milk  tooth  is  retained  in  that  part  of  the  jaw  w^here  the  swelhng 
is  situated,  or  else,  if  the  latter  has  been  already  shed,  that  a' 
permanent  tooth  is  missing.  Although  the  retained  tooth  is  at 
first  adherent  to  the  sac-wall,  it  becomes  detached  after  a  time, 
and  may  be  found  loose  in  the  cavity.  Dentigerous  cysts  appear 
to  be  most  common  in  young  adults,  but  have  been  met  with  in 
middle  age. 

Diffused  osseous  growths. — The  bony  tumours  which  are  found 
in  the  antrum  are  peculiar  in  this  respect,  that  instead  of  growing 
from  some  one  definite  portion  of  the  antral  wall,  they  are  chffused 
over  the  whole  area  of  the  latter.  There  is  thus  no  definite 
tumour,  but  rather  a  general  thickening  of  the  whole  of  the  bone 
which  encloses  the  antrum,  and  a  consequent  gradual  oblitera- 
tion of  the  antral  cavity  by  the  new  bone  thus  formed.     But, 


ODONTOIVIATA.  345 

although  the  increase  of  bone  is  mainly  confined  to  the  neigh- 
bourhood of  the  antrum,  it  extends  after  a  time  to  the  other 
portions  of  the  superior  maxilla,  and  may  thus  form  a  very 
considerable  tumour.  The  growth  of  these  osteomata  is  slow, 
and  may  extend  over  many  years  ;  their  chnical  course  is  entirely 
innocent ;  they  are  of  rare  occurrence,  and  are  usually  fomid  in 
young  people. 

Leontiasis  ossea  is  a  disease  characterised  by  a  general  over- 
growth of  the  facial  and  cranial  bones,  with  the  formation  of 
huge,  rocky  masses  of  shapeless  bone.  The  disease  appears  to 
commence  in  early  life  and  its  progress  is  slow,  although,  in  the 
course  of  time,  the  cavities  of  the  mouth,  pharynx,  or  orbit  may 
be  encroached  upon,  and  death  may  result  from  extension  of 
growth  into  the  cranial  ca^^ty.  The  cause  of  the  disease  is  quite 
unknown. 

eartilaginous  tumours  of  the  maxilla  are  extremely  rare  ;  as 
in  many  other  bones,  the  growth  of  cartilage  is  usually  associated 
with  that  of  sarcomatous  elements. 

Odontomata,  or  tumours  of  the  teeth,  may  be  composed  either 
of  true  bone  or  enamel.  The  latter  never  cause  any  symptoms, 
and  are  of  httle  practical  interest,  but  the  exostoses  of  the  fangs, 
as  well  as  the  tumours  which  cause  the  so-called  "  warty  teeth," 
may  be  the  cause  of  much  trouble  and  pain,  and  may  form  very 
considerable  growths  in  the  jawbones.  These  warty  teeth  are 
subdivided  into  two  varieties — the  circumscribed  and  the  diffuse 
dentinal  odontomata.  In  the  former,  a  portion  of  a  single  tooth 
is  alone  occupied  by  a  small  outgrowth.  In  the  latter,  the  whole 
tooth  is  misshapen  and  faultily  developed,  its  place  being  taken 
by  an  irregular  mass  of  dentine,  enamel,  and  bone,  while  some- 
times two  teeth  are  fused.  Tumours  of  this  nature  are  very  rare. 
The  largest  specimen  hitherto  described  was  as  big  as  a  turkey's 
egg,  and  another  as  large  as  a  chestnut  is  on  record.  They  grow 
mthin  and  expand  the  jawbone,  and  have  hitherto  been  met  with 
in  the  inferior  maxilla  onlv. 


CHAPTER  XXXVIII. 
DISEASES  OF  THE  SPINE. 

Spinal  Caries —Angular  Curvature    Pott's  Disease. 

Caries  of  the  spine,  or  Pott's  disease,  is  a  tuberculous  osteitis 
affecting  the  bodies  of  the  vertebrae. 

It  occurs  especially  in  scrofulous  children,  but  is  not  limited 
to  any  age,  and  is  frequently  attributed  to  some  injury.  Any 
part  of  the  spine  may  be  affected,  but  the  dorso-lumbar  region  is 
more  often  involved  than  any  other. 

The  disease  commences  in  most  cases  as  "  diffuse  tuberculous 
infiltration  "  of  the  cancellous  tissue  of  the  anterior  part  of  the 
vertebral  bodies  immediately  beneath  the  compact  bone  to  which 
the  intervertebral  discs  are  attached.  In  other  cases  the  disease 
appears  to  be  primary  in  the  intervertebral  discs,  and  only 
secondarily  extends  to  the  bodies. 

Sometimes  the  destructive  process  commences  in  a  single 
vertebra,  and  extends  from  this  as  from  a  centre  to  the  neigh- 
bouring vertebrae.  In  other  specimens  it  is  evident  that  the 
caries  has  been  originally  diffuse,  and  has  implicated  many 
parts  of  the  spine  at  one  and  the  same  time. 

The  changes  that  occur  in  tuberculous  osteitis  have  already 
been  described  in  detail.  In  the  spine  the  process  commences  as 
a  very  insidious  form  of  inflammation,  accompanied  by  a  growth 
of  tubercle  and  lowly  organised  granulation-tissue  in  the  cancel- 
lous spaces.  This  is  followed  by  rarefaction  and  absorption  of 
the  cancellous  bone,  and  by  caseation  or  calcareous  degeneration 
of  the  inflammatory  products.  By  a  continuance  of  this  process, 
the  body  of  the  diseased  vertebra  is  gradually  destroyed,  and  the 
granulations  extend  into  and  destroy  the  intervertebral  discs, 

and  then  involve  the  neighbouring  vertebrae.     It  is  to  this  gradual 

346 


SPINAL  CARIES.  347 

destruction  of  the  bone  that  one  of  the  most  notable  symptoms 
of  spinal  caries  is  due,  namely,  angular  curvature.  The  weight 
of  the  head,  shoulders,  and  trunk  is  transmitted  to  the  lower 
extremities  through  the  vertebral  bodies,  and  it  is  evident  that, 
if  these  soften  and  crumble  away,  the  yielding  and  pulpy  bones 
vnW  be  crushed  together  by  the  superimposed  weight,  so  that  as 
fast  as  the  bone  is  absorbed  by  the  granulation-tissue  just  so  fast 
are  the  diseased  bodies  and  discs  compressed.  But  the  spinous, 
transverse,  and  articular  processes  are  not  destroyed  ;  and  if  the 
anterior  part  of  the  spinal  column,  which  is  formed  by  the  bodies, 
is  shortened,  whilst  the  posterior  part,  formed  by  the  processes, 
is  intact,  it  is  e\^dent  that,  as  the  bodies  are  compressed  the 
spinous  processes  must  project  backwards.  In  this  way  the 
angular  curve  is  produced,  the  apex  of  the  angle  being  formed  by 
the  spine  of  that  vertebra  which  is  nearest  the  centre  of  the 
destructive  process. 

The  further  course  of  a  case  of  Pott's  disease  depends  much  on 
the  circumstances  in  which  the  patient  is  placed.  When  he  is 
kept  at  rest  and  under  good  hygienic  conditions  the  caries  may 
stop,  the  inflammatory  exudation  may  cease,  the  caseation  of  the 
granulation-tissue  may  give  way  to  organisation  and  formation 
of  fibrous  tissue,  and  the  chseased  vertebrae  may  be  fixed  to  one 
another  by  fibrous  adhesions  or  bony  anchylosis,  any  angulai- 
curve  which  has  been  produced  being  thus  rendered  permanent. 
This  reparative  process  is  not  limited  to  the  vertebral  bodies, 
but  is  aided  by  changes  in  the  intervertebral  articulations, 
which  result  in  fixation  of  these  joints  by  adhesions  and  in  the 
formation  in  some  cases  of  bony  plates  uniting  the  transverse 
processes. 

In  a  large  majority  of  cases  no  such  favourable  termination  as 
that  above  described  takes  place,  and  the  constant  rubbing  of 
the  diseased  bones  assists  the  progression  and  extension  of  the 
destructive  process. 

In  such  patients  the  granulation-tissue  breaks  down  into  ill- 
formed  caseous  pus,  which  escapes  through  apertures  at  the  front 
or  sides  of  the  carious  vertebra,  and  in  many  cases  strips  the 
anterior  common  ligament  from  its  attachment  for  a  considerable 
extent.  Very  frequently  the  ligament  effectually  resists  the 
pressure  of  the  pus.  and  causes  it  to  make  its  way  laterally  to  the 
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soft  tissues  at  tlie  sides  of  the  diseased  vertebra.     From  this 
situation    it    luav    either    track    backwai'ds    with    the    posterior 
brandies  of  the  iiitereostal  or  hmibar  aiteries  and  nerves  forming 
a(h)rsal  or  lumbar  abscess,  or  may  pass  forwards  into  the  tissues. 
on  the  front  and  sides  of  tiie  sj)ine. 

If  such  an  abscess  form  in  the  cervical  region,  it  may  point 
behind  the  pharyn.x,  may  pass  laterally  between  the  muscles  of 

the  neck,  may  track  downwards  and 
enter  the  axilla  with  the  axillary 
vessels  and  nerves,  or  in  rare  cases 
extend  into  the  mediastina. 

When  the  lower  dorsal  vertebraB 
are  involved,  the  pus  often  tracks 
downwards,  passes  beneath  the  liga- 
mentum  arcuatum  internum,  and 
thus  enters  the  sheath  of  the  psoas 
muscle ;  or,  in  cases  where  the 
lumbar  vertebrae  are  themselves 
diseased,  the  pus,  escapiiig  at  the 
lateral  margins  of  the  bodies,  is  dis- 
charged directly  into  the  fibres  of 
the  psoas  which  are  attached  to  this 
part  of  the  spine.  In  either  case, 
the  pus  collects  slowly  in,  and 
gradually  tracks  along  the  muscle 
until  it  passes  with  it  from  the 
abdomen  to  the  inner  side  of  the 
thigh. 
AVhen  the  pus  misses  the  sheath  of  the  psoas,  it  either  enters 
that  of  the  iliacus  muscle,  and  points  above  Poupart's  ligament, 
or  else  it  passes  down  into  the  pelvis.  From  the  pelvis  it  may 
escape  by  passing  through  the  sacro-sciatic  notch  and  pointing  as 
a  gluteal  abscess,  by  tracking  along  the  rectum  into  the  ischio- 
rectal fossae,  or  by  bursting  into  one  of  the  hollow  viscera. 
Wherever  the  abscesses  are  situated,  they  are  ahvays  at  first 
chronic,  and  extend  very  slowly.  In  some  rare  cases,  where 
treatment  is  rigidly  carried  out,  the  fluid  portions  of  such  pus 
may  be  absorbed,  and  the  more  sohd  parts  may  remain  as  a 
gritty  or  cheesy  mass  for  many  years.     More  commonly,  after 
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Spinal  Caries.  One  interverte- 
bral disc  has  been  destroyed 
Avith  the  greater  part  of  the 
vertebral  bodie;^  on  either  side 
of  it.  The  anterior  common 
ligament  is  partially  separated. 
The  spine  presents  a  slight 
angidar  curve. 
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reaching  a  cutaneous  surface,  the  abscess  bursts,  and  becoming 
contaminated  by  infection  with  pyogenic  bacteria,  a  more  acute 
inflammation  of  the  abscess- sac  ensues,  pus  is  secreted  more 
rapidly  and  in  larger  quantities,  and  suppurative  or  hectic  fever, 
amyloid  disease,  or  general  tuberculosis,  bring  about  a  fatal 
termination.  In  the  larger  number  of  discharging  abscesses, 
small  crumbs  of  dead  bone  may  be  found,  and  in  many  cases 
sequestra  of  considerable  size  are  formed,  which,  being  unable  to 

Fig.  91. 
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A  Spine,  showing  an  acute  angular  curve,  with  narrowing  of 
the  sjjinal  canal  and  flattening  of  the  cord. 

escape  from  the  seat  of  their  formation,   keep  up  a  constant 
discharge  of  pus  and  prevent  sinuses  from  healing. 

The  spinal  cord  in  most  cases  of  angular  curvature  escapes 
compression  for  the  reason  that,  the  interarticular  joints  being 
intact,  the  curvature  does  not  cause  nuich  narrowing  of  the  spinal 
canal.  This,  however,  is  not  always  the  case,  and  in  many 
specimens  the  calibre  of  tlie  canal  is  distinctly  diminished  by  a 
backward  displacement  of  the  softened  bone  at  the  seat  of  the 
greatest  curvature.  Such  a  narrowing,  fortunately,  does  not 
necessarily  imply  interference  with  the  function  of  the  spinal  cord, 
and  it  is  certain  that  the  latter  can  indeed  be  considerably 
compressed  without  any  symptoms  arising,  provided  that  the 
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flattening!;  i.s  «iin(lual,  and  not  the  result  of  sudden  displacement. 
In  some  cases,  nevertheless,  paraplegia  does  occur,  and  appears 
to  be  caused  by  an  extension  ot  intlannnation  to  the  meninges, 
with  resulting  pachymeningitis,  or  by  the  exudation  of  inflam-  . 
matory  products  into  the  spinal  canal.  In  the  large  majority  of 
cases,  moreover,  the  paraplegia  is  transient,  and  although  in 
some  it  is  rendered  permanent  by  reason  of  structural  changes 
in  the  cord  itself,  yet  in  most  instances  a  good  prognosis  may  be 
given  if  the  patient  is  otherwise  not  too  ill,  and  is  placed  mider 
appropriate  treatment.  It  should  be  added  that,  in  cases  of 
disease  of  the  cervical  spine,  the  danger  of  pressure  on  the  spinal 
cord  by  displacement  of  the  diseased  vertebrse  is  much  greater 
than  in  dorsal  and  lumbar  caries,  where  the  parts  are  steadied 
by  the  ribs,  by  the  large  trunk-nmscles,  and  by  the  greater  size 
of  the  opposed  vertebral  bodies. 

Lateral  Curvature. 

Lateral  curvature  of  the  spine  is  commonly  the  result  of 
muscular  weakness  and  overwork  in  growing  girls  and  boys  about 
the  age  of  puberty,  at  a  time  when  great  demands  are  made  on 
the  strength.  It  is  also  caused  by  anything  which  renders  one 
leg  shorter  than  the  other — e.g.,  old  hip  disease — the  spine  being 
obhged  to  curve  in  order  to  allow  the  foot  to  reach  the  ground. 
Some  of  the  very  worst  cases  result  from  an  altogether  different 
cause,  namely,  the  falhng  in  of  the  ribs  which  commonly  follows 
empyema. 

So  soon  as  the  muscles  lose  tone  and  cease  to  support  the  spinal 
column,  the  ligaments  yield  and  allow  the  curvature  to  com- 
mence. The  direction  of  the  curve  is  to  a  great  extent  determined 
by  the  habits  or  occupation  of  the  patient,  but  the  most  common 
primary  deviation  is  seen  in  the  upper  dorsal  region  with  the 
convexity  to  the  right. 

As  soon,  however,  as  the  upper  part  of  the  spine  curves  to  the 
right,  the  lumbar  region  develops  a  compensatory  curve  to  the 
left,  this  being  necessary  in  order  to  allow  the  patient  to  main- 
tain the  upright  posture.  At  the  same  time  that  the  lateral 
curvature  occurs,  the  vertebrse  also  rotate,  the  rotatioii  always 
being  in   one   direction.     The   bodies   are  turned  towards  the 
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convexity  of  the  curve  and  the  spines  towards  the  concavity, 
so  that  the  transverse  processes  towards  the  convexity  are  thus 
thrust  backwards  and  made  to  project.  The  ribs  necessarily 
follow  the  rotatory  movements  of  the  spine,  and  the  shape  of  the 
thorax  is  altered  in  proportion  to  their  displacement ;  the 
shoulder  is  thrust  up,  and  the  hip  on  the  same  side  raised.  Li 
cases  of  long  standing,  the  bodies  of  the  vertebrse  and  the  inter- 
vertebral discs  become  in  time  compressed  on  the  side  of  the 
concavitv. 


CHAPTER  XXXIX. 
DISEASES  OF  JOINTS. 

Simple  or  Serous  Synovitis. 

A  SIMPLE  synovitis  is  an  inflammation  of  the  synovial  membrane 
which  is  not  dependent  upon  any  constitutional  disease  or  upon 
the  introduction  of  septic  material  from  a  wound  or  neighbouring 
inflammation.  This  is  one  of  the  commonest  troubles  to  which 
joints  are  liable,  and  affects  particularly  those  articulations  which 
are  the  most  freely  movable  and  the  most  exposed.  The  usual 
cause  of  simple  synovitis  is  injury. 

Acute  synovitis. — The  changes  in  the  synovial  membrane  do 
not  differ  from  those  met  with  in  inflammations  of  other  soft 
tissues.  At  first  there  is  intense  hypersemia,  followed  shortly  by 
swelhng,  and  exudation  of  fluid  both  into  the  membrane  itself 
and  into  the  articular  cavity.  The  sw'elUng  is  greatest  in  the 
situation  of  the  normal  folds  ;  e.g.,  in  the  hgamenta  mucosa  and 
alaria  of  the  knee,  which,  by  their  increase  in  bulk,  overlap  the 
cartilages,  and  contrast  strongly  with  the  pearly-w^hite  colour  of 
the  latter. 

Microscopically  examined,  there  is  seen  to  be  much  cell  exuda- 
tion into  the  perivascular  spaces,  \\dth  swelhng  and  softening  of 
the  connective-tissue  by  the  excess  of  fluid  in  which  it  is  soaked. 
The  dilated  capillaries  occasionally  give  way,  and  thus  cause 
minute  extravasations  of  blood.  The  leucocytes  escape  into  the 
substance  of  the  membrane  itself,  and  also  penetrate  between  its 
endothelial  cells  and  reach  the  articular  cavity.  The  endothehal 
cells  appear  to  multiply  \\\t]i  unusual  rapidity,  and  are  liable  to 
be  cast  off  into  the  joint  in  considerable  numbers. 

Changes  in  the  synovial  fluid. — In  the  early  stages  of  an  acute 
synovitis,  the  syno\aal  fluid  is  simply  increased  in  quantity,  but, 
as  the  inflammation  progresses,  the  normal  secretion  is  mingled 
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^A'ith  serum  in  varying  proportions,  and  afterwards  Antli  the 
fibrin-forming  elei^^ents  of  the  blood,  and  ^^^th  red  and  white 
corpuscles.  At  first  the  fluid  is  clear,  but  later  on  it  becomes 
cloudy,  opalescent,  or  blood-stained.  In  cases  where  the  original 
injury  has  been  severe,  there  are  often  considerable  extravasations 
of  blood  into  the  articular  cavity.  In  most  cases  the  blood  does 
not  clot  for  some  time,  probably  on  account  of  its  admixture  with 
the  serum  and  syno\-ia,  as  well  as  because  of  the  smooth  endo- 
thehal  lining  with  which  it  is  in  contact. 

If  a  simple  acute  synovitis  undergoes  resolution,  the  exudation 
of  cells  ceases,  the  vascularity  subsides,  the  exuded  fluid  is 
absorbed,  and  the  membrane  and  its  secretion  again  present  a 
natural  appearance.  When  there  is  much  extravasated  blood, 
resolution  is  generally  greatly  prolonged. 

Subacute  and  chronic  synovitis. — If  a  joint  which  is  the  seat 
of  an  acute  synovitis  due  to  injury  be  not  kept  at  rest  for  a 
sufficient  length  of  time,  the  inflammatory  process  is  hable  to 
pass  into  a  subacute  or  chronic  stage,  and  the  absorption  of  fluid 
from  the  articular  cavity  ceases.  In  other  cases  the  inflamma- 
tion, from  the  beginning,  is  of  but  shght  intensity. 

In  this  form  of  synovitis  there  is  Uttle  hyperaemia,  but  often  a 
good  deal  of  swelling,  and  where  the  inflammation  is  of  long 
standing  the  membrane  itself  is  hable  to  be  much  thickened  by 
the  formation  of  fibrous  tissue. 

The  fluid  in  the  joint  is  generally  greatly  in  excess  of  what  is 
natural,  and  consists  chiefly  of  serum.  It  is  usually  quite  clear, 
but  may  contain  small  shreds  of  fibrin  or  the  melon-seed  bodies 
which  are  more  commonly  seen  in  bursa?.  The  long-continued 
distension  of  the  joint  is  liable  to  result  in  the  stretching  and 
weakening  of  its  capsule  and  hgaments.  The  terms  "  hydrar- 
throsis "  and  "  hydrops  articuli  "  have  been  applied  to  the  more 
chronic  forms  of  synovitis  with  effusion. 

Septic  Arthritis. 

There  are  many  causes  of  septic  arthritis,  and  the  inflammation 
varies  in  its  intensity  and  in  the  joints  affected  according  to  the 
micro-organisms  causing  the  septic  process  and  to  the  seat  of  the 
original  infection. 
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It  must  be  kept  constantly  in  mind  that  any  septic  inflamma- 
tion of  any  part  of  the  body  is  Hable  to  cause  infection  of  the 
joints,  and  especially  when  several  joints  are  simultaneously 
a.;tacked  by  inflammation  search  must  be  made  for  some  septic 
focus.  Thus,  a  septic  tonsilUtis  causing  abscess  of  the  lymphatic 
glands  may  set  up  a  multiple  arthritis,  which  may  last  for  months 
after  the  throat  is  well ;  and  the  septic  condition  of  the  gums, 
called  "  pyorrhoea  alveolaris,"  has  been  known  to  cause  similar 
trouble. 

Ulceration  of  the  large  intestine  due  to  dysentery  may  cause 
multiple  arthritis,  followed  by  fibrous  anchylosis,  and  ulceration 
of  the  rectum,  the  result  of  syphilis,  has  also  been  known  to  cause 
arthritis. 

The  cause  of  acute  rheumatism  is  not  yet  certainly  determined. 
It  is  held  by  some  to  be  due  to  infection  by  a  streptococcus 
which  has  undoubtedly  been  found  in  many  cases  in  the  affected 
joints,  and  especially  in  the  cardiac  lesions  of  rheumatism.  Others 
have  failed  to  confirm  this  finding,  which  is  certainly  not  a 
constant  one,  and  it  may  be  that  the  streptococcal  invasion  is  a 
secondary  comphcation.  Many  so-called  "  rheumatic  "  joints 
are,  however,  certainly  the  result  of  microbic  infection. 

The  chief  forms  of  septic  arthritis  must  be  dealt  vnth.  separately, 
but  sepsis  as  a  general  cause  of  arthritis  must  constantly  be  kept 
in  view. 

Acute  Suppurative  Arthritis. 

Acute  suppurative  arthritis  is  a  general  infective  inflammation 
of  all  the  structures  which  enter  into  the  formation  of  a  joint. 
It  may  be  produced  in  one  of  the  following  ways  : — 

1.  By  a  wound  which  opens  the  articular  ca^dty. 

2.  By  extension  of  inflammation  from  the  articular  bone, 
especially  by  tracking  of  pus  in  cases  of  acute  periostitis,  or  by 
the  rupture  of  an  abscess  in  the  bone. 

3.  By  extension  of  suppuration  from  the  soft  tissues.  This  is 
rare  in  cases  of  simple  suppuration,  but  may  result  from  sloughing 
of  the  tissues  over  a  joint  after  an  injury,  from  phlegmonous 
erysipelas,  or  from  extension  of  suppuration  from  a  bursa  which 
communicates  with  the  articulation — e.g.,  the  bursa  beneath  the 
psoas. 
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4.  As  a  complication  of  various  forms  of  blood-poisoning, 
especially  pyemia  and  puerperal  fever,  and  more  rarely  typhoid 
fever,  scarlatina,  gonorrhoea,  &c. 

The  s}Tiovial  membrane  is  the  first  of  the  articular  structures 
which  shows  signs  of  inflammation.  It  becomes  at  first  bright 
red  and  swollen,  and  in  a  very  short  time  it  loses  its  polished 
appearance,  and  is  covered  with  shreds  of  adherent  fibrin.  If 
the  latter  are  peeled  off,  the  synovial  surface  is  found  to  be  rough 
and  velvety,  like  granulation-tissue.  The  synovial  fluid  is 
increased  in  quantity,  soon  becomes  blood-stained  and  opales- 
cent, and  very  shortly  is  mingled  with  pus  which  has  been  exuded 
from  the  inflamed  synovial  surface. 

Within  a  day  or  two  the  inflammatory  process  extends  from 
the  syno\aal  membrane  to  the  cartilages,  and  the  latter  lose  their 
pearly- white  colour,  and  ulcerate  in  patches,  or  necrose  and  are 
cast  off  in  shreds. 

The  Hgaments  share  in  the  general  suppm'ation  ;  their  dense 
structure  is  split  up  by  infiltration  of  serum  and  pus,  and  they 
become  ragged  and  shreddy,  yield,  and  allow  displacement  of  the 
articular  surfaces.  The  bones  are  not  spared.  The  cartilages 
being  destroyed,  osteitis  ensues,  and  the  usually  smooth  layer  of 
articular  bone  becomes  rough  and  carious.  The  peri-articular 
tissues  share  in  the  general  suppuration,  and  abscesses  form 
around  the  joint.  In  many  cases  the  suppuration  in  the  tissues 
is  the  result  of  the  yielding  of  the  softened  and  distended  cap- 
sule, which  thus  allows  the  sudden  escape  of  its  contents.  This 
is  a  fact  of  much  clinical  importance,  for,  when  the  pus  escapes 
from  the  joint,  the  swelling  and  pain  in  the  latter  often  partially 
subside,  and,  unless  the  surgeon  be  on  the  watch  for  it,  he  may 
overlook  the  pus  outside  the  articulation.  In  cases  of  acute 
suppuration  of  the  knee,  collections  of  pus  may  extend  amongst 
the  nmscles  of  the  thigh  almost  as  high  as  the  hip-joint. 

The  microscopical  appearances  in  suppurative  arthritis  do  not 
differ  from  those  ordinarily  met  with  in  acute  inflammations  of 
bone  and  soft  tissues  in  other  parts  of  the  body,  and  require  no 
special  description. 

Acute  suppurative  arthritis  is  accompanied  by  much  redness 
and  swelling  of  the  inflamed  joint,  by  great  pain,  and  severe 
constitutional    disturbance.     If   not    properly  treated,    it  may 
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terniinato  fatally,  and  in  many  cases,  even  when  by  free  incisions 
the  pus  has  been  satisfactorily  evacuated,  amputation  has 
subsequently  to  be  resorted  to  on  account  of  the  exhaustion 
which  follows  the  discharge  of  large  quantities  of  pus  and  the 
accompanying  suppurative  fever. 

If  recovery  ensues,  the  joint  is  usually  left  in  a  state  of  bony 
anchylosis,  and,  this  being  the  case,  it  is  evidently  of  the  utmost 
importance  to  see  that  the  limb  is  kept  in  as  good  a  position  as 
possible.  In  such  cases,  after  the  pus  has  been  evacuated  and 
the  acuteness  of  the  inflammation  has  subsided,  the  suppuration 
gradually  ceases.  The  cells  which  have  been  exuded  into  the 
substance  of  the  synovial  membrane,  cartilage,  bone,  &c.,  are 
gradually  developed  into  fibrous  tissue,  in  which,  where  it  is  in 
contact  with  osseous  tissue,  bone  salts  are  subsequently  deposited. 
The  hyperaemia  subsides  ;  the  fibrous  tissue  which  is  not  ossified 
shrinks  ;  the  cavity  of  the  joint  is  obliterated  ;  and  the  articula- 
tion, as  such,  ceases  to  exist. 

In  favourable  cases,  and  especially  in  children,  when  the  pus 
has  been  early  evacuated,  a  more  or  less  movable  articulation 
may  remain,  though,  at  best,  such  a  joint  is  permanently  weak. 

Acute  Arthritis  of  Infants  —Acute  Epiphysitis. 

These  names  are  apphed  to  cases  of  acute  suppurative  arthritis 
occurring  in  infants  and  children,  and  resulting  from  inflamma- 
tion of  the  articular  bone. 

The  patients  who  are  subjects  of  this  form  of  disease  are  seldom 
more  than  a  year  or  eighteen  months  old.  The  joiiits  most 
commonly  affected  are  the  hip,  knee,  shoulder,  ankle  and  elbow. 

The  cUnical  course  is  rapid,  and  does  not  differ  materially  from 
that  of  acute  suppurative  arthritis  due  to  injury.  In  some  cases 
there  is  a  history  of  a  blow  or  other  injury  ;  in  others,  none  can 
be  obtained. 

The  disease  is  generally  caused  by  staphylococci  and  appears  to 
commence  as  an  acute  inflammation  of  the  most  recently-formed 
bone  around  the  centres  of  ossification  ;  this  commonly  results  in 
necrosis  and  the  formation  of  a  minute  sequestrum.  Around 
this,  pus  is  formed,  and  subsecj[uently  makes  its  way  into  the 
neighbouring  articular  cavity,  the  aperture  by  which  the  pus 
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escapes  into  the  joint  from  the  epiphysis  being  often  so  minute 
that  the  real  cause  of  the  arthritis  is  hable  to  be  overlooked,  unless 
a  section  is  made  of  the  articular  bone. 
This  escape  of  the  pus  is  followed  by 
acute   arthritis   and   the   formation   of 
peri-articular  abscesses. 

Many  cases  terminate  fatally,  but,  if 
an  early  exit  be  given  to  the  pus,  the 
patient  frequently  recovers.  In  some 
instances,  the  joint,  in  spite  of  the 
acuteness  of  the  inflammation,  suffers 
comparatively  httle  permanent  injury. 
In  others,  which  are  unfortunately  the 
more  common,  the  growth  of  the  bone 
is  seriously  affected,  and  the  articular 
extremity  is  permanently  deformed. 
In  such  cases  the  joint  is  hable  to  be 
extremely  loose  and  flail-like,  and,  in 
the  case  of  the  lower  extremity,  is 
unable  to  support  adequately  the  weight 
of  the  body. 

Acute  epiphysitis  is  not,  however,  hmited  to  infants,  for  cases 
of  a  precisely  similar  nature  are  not  infrequently  met  with  in 
older  children  and  in  yomig  adults,  and  run  a  very  similar  course. 
The  extent  of  the  necrosis  in  these  cases  is  nevertheless  liable 
to  be  much  greater  than  in  infants,  and  sequestra  of  considerable 
size  may  be  formed.  The  tendency  of  the  pus  to  extend  into 
the  neighbouring  joint  and  to  cause  acute  arthritis  is  unfor- 
tunately as  great  in  these  cases  as  in  the  younger  patients,  and 
the  prospects  of  recovery  with  a  movable  articulation  are  by  no 
means  so  good. 


Section  of  the  Upper  Part 
of  a  Tibia,  showing  a  seques- 
trum of  cancellous  bone. 
Necrosis  resnlted  from  acute 
epiphysitis. 


Pyaemic  Arthritis. 

In  most  cases  of  acute  pyaemia  one  or  more  joints  become 
inflamed.  In  many  cases  the  inflammation  is  limited  to  the 
synovial  membrane,  and  the  joint  is  quickly  filled  with  a  mixture 
of  synovia,  serum,  and  thin,  yellow,  oily  pus.  In  several  such 
instances  in  which  I  have  made  post-mortem  examinations,  the 
joint,  after  having  been  washed  out,  presented  no  signs  of  inllam- 
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mation,  save  a  slight  swelling  of  the  synovial  membrane,  and  no 
signs  of  ulceration  of  cartilages  or  bones  could  be  seen.  In  cases 
such  as  these  the  efiusion  may  be  absorbed,  and  the  joint  may 
then  either  return  to  its  natural  condition  or  may  be  partially 
anchylosed  by  the  formation  of  fibrous  adhesions.  I  have  on 
several  occasions  seen  joints  become  quite  stiff  after  pyaemia 
without  the  occurrence  of  any  suppuration.  This  is  not,  how- 
ever, always  the  case,  for  sometimes  the  pus  is  produced  in  greater 
quantities,  the  inflammation  spreads  to  the  cartilages,  bones,  and 
ligaments,  and  a  general  suppurative  arthritis  ensues. 

Puerperal  Arthritis,  and  Arthritis  following 
the  Exanthemata. 

A  common  comphcation  of  the  puerperal  condition  is  inflamma- 
tion of  one  of  the  large  articulations,  and  especially  of  the  knee. 
In  such  cases  there  may  be  merely  a  simple  transient  synovitis, 
but  in  many  others  there  is  a  more  severe  inflammation,  and  a 
tendency  to  fibrous  anchylosis.  In  others,  again,  the  inflamma- 
tion progresses  to  suppuration,  and  is  often  associated  with 
necrosis  of  some  of  the  articular  bone,  e.g.,  of  the  lower  end  of  the 
femur.  The  course  run  by  these  latter  cases  has  already  been 
described  under  the  head  of  "  Acute  Suppurative  Arthritis." 

Of  all  the  exanthemata,  scarlatina  is  more  frequently  followed 
by  inflammation  of  the  joints  than  is  any  other.  In  cases  other- 
wise uncomphcated  there  is  frequently  a  sub-acute  synovitis  of 
several  articulations,  resembling  closely  in  its  clinical  characters 
the  synovitis  of  acute  rheumatism,  and  running  a  similar  course. 
In  those  cases  of  scarlatina,  however,  which  are  complicated  by 
parotid  buboes,  sloughing  of  the  tonsils,  &c.,  there  may  be  a 
genuine  pysemic  arthritis,  which  runs  the  course  typical  of 
such  a  disease.  Mumps,  dysentery,  and  measles  may  be  followed 
by  similar  inflammation  of  the  joints.  Typhoid  fever  and, 
more  rarely,  smallpox  may  also  be  followed  by  disease  of  the 
articulations. 

In  many  cases,  and  especially  after  typhoid,  one  joint  alone  is 
attacked,  and  of  all  joints  the  hip  is  that  most  frequently  impli- 
cated. The  character  of  the  inflammation  differs  in  different 
cases.     In  some  there  is  a  simple  synovitis ;    in  others,  a  more 
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general  arthritis,  terminating  in  anchylosis  more  or  less  com- 
plete ;  in  others,  again,  there  is  acute  suppurative  arthritis.  The 
hip-joint  is  hable  to  be  affected  in  a  somewhat  pecuhar  manner, 
for  in  many  of  these  cases  there  is  a  very  rapid  effusion  into  the 
synovial  cavity,  accompanied  by  softening  and  stretching  of  the 
ligaments,  and  followed  by  spontaneous  dislocation  of  the  femur 
on  to  the  dorsum  ihi.  All  this  may  occur  without  the  formation 
of  any  pus. 

It  is  probable  that  in  all  these  joint  complications  of  the  exan- 
themata the  condition  is  due  to  a  secondary  and  accidental 
invasion  by  one  or  another  of  the  pyogenic  cocci,  having  no 
necessary  relation  with  the  microbe  which  causes  the  primary 
disease. 

Urethral  Arthritis  (Gonorrhoeal  Rheumatism). 

The  term  "  urethral  arthritis  "  is  applied  to  cases  of  inflam- 
mation of  joints  following  urethritis,  and  is  preferable  to  the 
older  one  of  "  gonorrhceal  rheumatism,"  for  it  may  comphcate 
cases  which  are  not  of  venereal  origin,  and  although  more  common 
in  males,  is  seen  in  some  cases  of  simple  leucorrhoea  in  women. 
Certain  individuals  seem  especially  predisposed  to  this  form  of 
arthritis,  which  appears  to  attack  by  preference  those  who  are  of 
a  gouty  or  rheumatic  diathesis.  The  real  nature  of  the  affection 
is  probably  complex,  but  in  all  cases  there  is  a  metastatic  joint 
infection  which  has  its  primary  origin  in  the  urethra.  From  the 
inflamed  mucous  membrane  more  than  one  species  of  micro- 
organism may  gain  access  to  the  blood-stream.  In  the  classical 
form  of  gonorrhoeal  rheumatism,  the  gonococcus  itself  is  the 
infecting  agent,  as  has  been  repeatedly  proved  by  the  cultivation 
of  that  organism  from  the  joint.  More  rarely  the  joint  affection 
is  truly  pysemic,  and  due  to  one  or  another  of  the  pyogenic  cocci. 
In  yet  other  cases  it  may  be  a  streptococcus  of  relatively  low 
virulence,  which  sets  up  a  simple  arthritis  of  more  transient  nature. 
There  is  little  evidence  for  the  view  advocated  by  some,  that  the 
disease  is  of  neurotic  origin,  excited  reflexly  from  the  urethra. 

In  urethral  arthritis  one  large  joint — and  that  most  commonly 
the  knee — is  usually  affected,  but  no  joint  is  altogether  exempt, 
and  the  fascise  in  the  sole  of  the  foot  may  be  implicated,  and  may, 
by  their  yielding,  lead  to  the  production  of  fiat  foot. 
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The  disease  appears  to  be  essentially  an  inflammation  of  the 
synovial  membrane  and  ligamentous  structures,  and  is  very  liable 
to  be  extremely  chronic,  to  recur  occasionally,  and  to  terminate 
in  fibrous  anchylosis.  Nevertheless  most  cases  recover  com- 
pletely. More  rarely,  suppurative  arthritis  supervenes,  and 
runs  a  course  such  as  has  been  already  des.cribed. 

Pneumococcal  Arthritis. 

Joint  infection  by  the  pneumococcus  has  only  recently  been 
described,  and  the  chnical  picture  of  it  is  as  yet  incomplete.  In 
most  cases  the  arthritis  is  very  acute,  and  is  accompanied  by 
severe  constitutional  symptoms  and  high  fever.  It  causes  great 
pain  and  swelUng  and  may  affect  several  joints.  It  has  been 
observed  chiefly  in  children  and  young  adults,  and  may  ter- 
minate either  in  suppuration  or  in  fibrous  anchylosis.  Most 
joints  aft'ected  by  the  pneumococcus  are  left  more  or  less  damaged, 
and  complete  recovery  of  movement  is  certainly  rare. 

Hypertrophic  Puhnonary  Osteo-Arthropathy. 

This  name  has  been  given  by  Marie  to  a  pecuhar  form  of 
multiple  arthritis  met  with  in  certain  chronic  pulmonary  affec- 
tions, notably  in  empyema,  phthisis  and  bronchiectasis. 

It  is  characterised  by  great  enlargement  of  the  hands,  wrists, 
feet  and  ankles.  The  nature  of  the  enlargement  of  the  hands  is 
pecuhar  to  the  disease,  for  while  the  carpal  and  metacarpal 
regions  are  but  little  widened  and  lengthened,  the  fingers  are 
much  increased  both  in  length  and  thickness,  and  the  nails  are 
thick  and  curved.  The  wrist-joint  is  swollen,  and  the  carpal 
extremities  of  the  radius  and  ulna  are  increased  in  size.  The 
changes  in  the  feet  are  similar.  There  is  often  effusion  in  the  knee 
joints,  and  in  most  of  the  patients  there  has  been  a  posterior  spinal 
curvature  in  the  dorso-lumbar  region.  Examined  after  death,  the 
cartilages  are  found  eroded  and  the  synovial  fluid  increased. 
Periosteal  new  bone  is  also  developed  in  the  affected  phalanges. 

Apart  from  the  chronic  and  slowly  estabhshed  conditions 
which  characterise  this  disease,  septic  arthritis  without  hyper- 
trophy may  comphcate  any  septic  condition  of  the  lungs. 
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Gout. 

Gout  is  a  constitutional  disease,  characterised  by  inflammation 
of  the  joints,  with  deposit  of  urate  of  soda  in  the  articular  struc- 
tures. The  general  pathology  of  gout  is  beyond  the  scope  of 
the  present  work,  and  the  changes  in  the  articulations  cannot  be 
described  at  length. 

The  patients  most  subject  to  gout  are  those  of  the  uric  acid 
diathesis,  and  are  commonly  past  middle  age.  The  joint  most 
often  affected  is  the  first  metatarso-phalangeal,  probably  for  the 
reason  that  it  is  damaged  more  frequently  than  any  other  by 
pressure  of  ill-fitting  boots,  &c.  No  joint  is  exempt  from  attack. 
Gout  is  commonly  said  to  be  a  disease  of  the  rich,  and  not  of  the 
poor,  but  this  is  certainly  incorrect,  and  in  a  very  considerable 
proportion  of  post-mortem  examinations  of  hospital  patients 
over  fifty  years  of  age  I  have  found  urate  of  soda  in  one  or  more 
articulations. 

The  affected  joints  are  hable  to  attacks  of  acute  inflammation, 
but  in  many  cases  a  joint  appears  to  become  the  seat  of  gouty 
deposit  without  any  history  of  an  acute  arthritis. 

The  morbid  changes  are  chiefly  as  follows  ; — In  any  acute 
attack  the  synovial  membrane  presents  the  appearance  common  to 
all  cases  of  simple  synovitis,  the  synovial  fluid  is  similarly  changed 
in  amount  and  character,  and  in  addition,  contains  urate  of  soda. 

The  cartilages  are  inflamed,  their  matrix  fibrillates.  and  their 
cells  multiply.  In  the  fibrillated  cartilage,  and  on  its  surface,  a 
white  deposit  of  urate  of  soda  ensues,  and  in  subsequent  attacks 
the  cartilages  become  more  and  more  fibrillated  and  worn  away, 
and  the  urate  of  soda  increases  in  quantity. 

When  the  bones  are  exposed,  they  in  their  turn  become  the 
seat  of  gouty  deposit,  and  not  only  they,  but  the  ligaments,  the 
synovial  membrane,  peri-articular  connective-tissues,  and  bursae 
are  similarly  affected. 

It  is  commonly  stated  that  the  urate  of  soda  is  simply  deposited 
on  cartilages  which  are  otherwise  normal,  but  my  own  experience 
is  that  this  is  not  the  case,  and  that  wherever  there  is  urate  of 
soda,  there  the  cartilage  is  generally  fibrillated  and  eroded.  In 
very  many  cases,  joints  which  are  the  seat  of  gouty  arthritis 
present  many  of  the  changes  which  characterise  osteo-arthritis. 
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When  the  deposit  of  urate  of  soda  is  considerable,  it  may  be 

deposited  in  or  extend  into  the  neighbouring  tendon-sheaths, 

and.  still  increasing,  may  cause  ulceration  of  the  superjacent  skin. 

In  such  cases,  the  protruding  mass  is  called  a  "  chalk  stone  "  or 

"  tophus  "  ;  these  are  more  common  in  the  fingers  and  ears  than 

elsewhere. 

Rheumatism. 

The  subject  of  acute  rlieumatisni  is  one  of  medical  rather  than 
of  surgical  import,  and  the  changes  in  the  joints  alone  will  be 
considered  here. 

In  many  cases  there  is  nothing  more  to  be  seen  on  examination 
than  in  simple  serous  synovitis,  but  in  acute  rheumatism  there  is 
a  definite  tendency  for  the  inflammation  to  extend  to  the  sub- 
synovial  and  peri-articular  tissues,  and  for  the  synovial  secretion 
to  be  more  fibrinous,  and  consequently  more  shreddy,  than  in 
simple  synovitis.  In  severe  cases  the  cartilages  acquire  a  bluish 
or  opalescent  tint,  and  may  be  distinctly  swollen ;  in  such 
instances,  microscopical  examination  shows  cell-prohferation  and 
exudation,  and  in  a  few  cases  the  surface  becomes  fibrillated  or 
eroded.  The  ligaments  appear  to  be  comparatively  frequently 
imphcated,  but  the  inflammation  rarely  extends  to  the  bones. 

The  ordinary  duration  of  the  synovitis  in  a  simple  case  in  any 
individual  joint  varies  from  about  three  days  to  a  fortnight,  but 
in  more  severe  cases,  where  the  deeper  structures  are  imphcated, 
the  inflammation  often  drifts  into  a  subacute  or  chronic  stage. 
As  a  rule,  most  patients  recover  without  any  permanent  joint 
lesion,  but  it  will  easily  be  understood  that,  where  the  ligaments 
and  peri-articular  structures  have  been  involved  in  a  plastic 
inflammation,  permanent  stiffness  or  complete  fibrous  anchylosis 
may  result.  This  does  not  often  occur  in  more  than  one  joint. 
In  rare  instances  even  suppuration  may  ensue. 

The  term  chronic  rheumatism  has  been  very  vaguely  apphed. 
It  is  better  not  to  use  it  as  synonymous  with  osteo-arthritis,  but 
to  hmit  it  to  cases  in  which,  after  one  or  more  attacks  of  acute 
rheumatism,  a  chronic  synovitis,  Avith  thickening  of  the  ligaments 
and  peri-articular  structures  by  fibrous  adhesions,  supervenes. 
It  may  affect  one  or  more  joints,  and  frequently  terminates  in 
fibrous  anchylosis. 


CHAPTER  XL. 
DISEASES  OF  JOnHTS—icontinued). 

Osteo- Arthritis. 

OsTEO-ARTHRiTis  IS  a  form  of  chronic  joint  disease  characterised 
by  peculiar  degenerative  changes  in  the  articular  structures,  which 
do  not  tend  to  terminate  in  either  anchylosis  or  suppuration. 
Other  common  names  for  the  same  disease  are  "  rheumatic  gout," 
"  rheumatoid  arthritis,"  "  chronic  rheumatic  arthritis,"  "  arthri- 
tis deformans,"  and  there  are  many  more,  but  there  is  reason  for 
believing  that  several  distinct,  though  alhed,  diseases  are  here 
grouped  together. 

The  morbid  anatomy  of  osteo-arthritis  is  very  striking,  and  in 
well-marked  instances  the  pathological  changes  cannot  be  mis- 
taken for  those  of  any  other  disease. 

The  disease  may  begin  either  in  the  synovial  membrane  or  in 
the  cartilage,  and,  judging  by  my  own  experience,  which  has  been 
derived  from  an  examination  of  many  joints  in  the  post-mortem 
room,  I  should  say  that  changes  in  the  cartilage  almost  always 
precede  those  in  the  synovial  membrane. 

Changes  in  the  cartilage. — The  first  thing  that  is  noticed  is  a 
slight  roughening  of  the  normally  smooth  cartilage,  which,  when 
subjected  to  a  gentle  stream  of  water,  is  seen  to  be  broken  up 
into  delicate  fibrils,  arranged  with  their  long  axes  at  right  angles 
to  the  articular  surface,  and  resembhng  the  pile  of  coarse  velvet. 
This  change  is  always  most  noticeable  at  those  parts  which  are 
subject  to  the  greatest  pressure  or  friction,  whilst  at  the  margins 
the  cartilage  hypertrophies,  and  forms  irregular  nodular  out- 
growths, or  "  ecchondroses."  These  outgrowths,  at  first  cartila- 
ginous, soon  become  bony  in  their  deeper  parts  ;  the  ossification 
extends  through  their  whole  thickness,  and  the  "  nodular  osteo- 
phyte "  thus  produced  is  fixed  more  or  less  firmly  to  the  subjacent 
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bone,  the  articular  borders  of  which  are  thus  rendered  prominent 
or  "  Upped."  Somotinios  these  nodular  masses  are  broken  oft', 
and  form  loose  bodies  in  the  joint,  or  in  the  substance  of  the 
synovial  membrane  itself. 

As  the  disease  progresses,  the  tibrillated  and  degenerate  carti- 
lage, no  longer  able  to  resist  the  attrition  to  which  it  is  subjected 
bv  the  movements  of  the  articulation,  is  slowly  worn  away  in 
patches,  and  the  subjacent  bone  is  exposed. 

A  microscopic  examination  of  the  cartilage  in  this  stage  throws 
jnueh  light  on  the  progress  of  the  disease.     The  normal  hyaline 

Fig.  93. 


A  Patella  from  a  case  of  Osteo -Arthritis,  showing 
fibrillation  of  the  cartilage. 

matrix  is  broken  up  into  fibres,  in  the  midst  of  which  the  cartilage 
cells  are  found  to  be  arranged  in  vertical  columns  whcjse  long  axes 
are  at  right  angles  to  the  articular  surface.  The  cells  proliferate 
and  distend  their  capsules  imtil  they  bmst,  with  the  result  that 
the  cells  nearest  the  surface  are  cast  loose  into  the  synovial  cavity. 
In  this  way  the  surface  of  the  cartilage  is  broken  up,  and  the 
fibrillated  matrix  between  the  rows  of  cells  remains  to  form  the 
longitudinal  stria3  and  tufts  which  give  the  velvety  appearance 
already  described. 

At  the  margins,  where  the  ecchondroses  are  formed,  the  same 
proliferation  of  cells  and  fibrillation  of  the  matrix  ensue,  and  it 
has  been  suggested  by  Cornil  and  Ranvier  that  the  heaping  up  of 
new  cartilage  in  this  situation  is  to  be  explained  by  the  fact  that 
the  edge  of  the  cartilage  is  covered  by  a  prolongation  of  the 
synovial  membrane  ;  the  cells,  consequently,  instead  of  escaping 
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into  the  syno\dal  cavity,  are  retained  in  the  sub-synovial  tissue, 
and  by  their  constant  multipUcation  produce  the  cartilaginous 
outgrowths.  In  some  cases  these  ecchondroses  protrude  the 
synovial  membrane  in  front  of  them,  and  at  length  project 
through  it,  so  as  to  become  intra-articular.  In  other  instances 
they  grow  laterally,  and  do  not  encroach  upon  the  joint. 

The  synovial  membrane  in  the  early  stages  of  the  disease 
shows  little  change,  but  after  a  time  becomes  increased  in  vascu- 
larity, as  well  as  thicker  and  tougher.  In  the  later  stages  its 
fringes  increase  in  size,  their  \dllous  tufts  hypertrophy  and  sub- 
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Femur,  Pitclli  iiid  S\iioviil  M(  nil)i  int  fioin  a  case  of 
Osteo-Arthutiv  I  lu  uticulu  Mutm  of  tlu  femur  is 
deformed  by  the  formation  of  large  ecchondro.ses,  and  the 
synovial  membrane  is  covered  by  hypertrophic d  synovial 
fringes. 

divide,  and  gradually  the  whole  membrane  assumes  a  shaggy  or 
\illous  appearance.  These  enlarged  villi  are  chiefly  fibrous  in 
structure,  but  often  contain  a  httle  fat.  In  other  cases  cartilage 
is  developed  in  them,  and  more  rarely  they  become  calcified  or 
ossified.  As  they  increase  in  size  they  get  more  pedunculated, 
and  occasionally  are  completely  detached,  thus  forming  one  of 
the  varieties  of  "  loose  bodies  in  joints." 

The  synovial  fluid  in  the  early  stages  of  the  disease  is  commonly 
increased,  frequently  to  a  very  great  extent :  it  is  usually  more 
cloudy  and  tenacious  than  is  natural.  As  the  arthritis  advances, 
the  secretion  is  hable  to  diminish,  and  to  become  still  more  thick 
and  viscid. 


Sfif)  CHANGES  IN  THE  BONES. 

The  changes  in  the  bones  arc  very  characteristic.  The  carti- 
lage hoiiiii:  worn  away,  the  articular  bone  is  exposed,  and,  in 
consequence  of  the  friction  to  which  it  is  subjected,  becomes 
smooth  and  polished.  The  subjacent  cancellous  tissue  also 
undergoes  rarefaction  and  atrophy,  with  the  result  that  the 
degenerate  osseous  tissue  is  quickly  worn  away  in  the  movements 
of  the  diseased  joint.  The  surface  bone,  by  reason  of  the  attri- 
tion, becomes  smooth  and  polished,  ivory  like  or  eburnated,  and 
is  usually  not  worn  evenly,  but  in  grooves.  These  are  to  be 
attributed  to  the  rubbing  of  the  opposed  bone-lamella?,  which 
are  arranged  at  right  angles  to  the  articular  surface,  and  tend 

Fig.  95. 


Femur  and  Patt41a  from  a  case  of  O.steo-Arthritis. 
Both  bones  are  much  deformed,  and  marked  by  deep  grooves. 


to  scrape  the  opposing  bone  as  might  the  teeth  of  a  comb.  As 
a  rule  the  cancellous  bone  is  not  exposed  by  the  atrophic  process, 
for  as  the  surface  layer  of  smooth  bone  is  worn  away  the  sub- 
jacent layer  becomes  condensed.  This,  however,  is  not  always 
the  case,  and  sometimes  the  enlarged  Haversian  canals  may  be 
seen  opening  on  to  the  articular  surface,  and  giving  the  bone  a 
"  worm-eaten  "  appearance.  In  some  cases  there  is  also  a  forma- 
tion of  very  dense  and  porcelain-hke  bone,  which  is  met  with  in 
no  other  form  of  joint  disease.  It  is  developed  where  there  has 
been  much  friction,  and,  on  account  of  its  white  appearance,  is 
called  "  porcellanous." 

But  whilst  these  changes  are  in  progress  where  the  bone  is 
exposed  to  friction,  other  changes  ensue  at  the  articular  margins. 
Here,  as  has  already  been  described,  the  nodular  osteophytes 
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are  developed  from  the  cartilaginous  outgrowths,  and  by  a 
continuation  of  the  wearing  away  of  articular  bone  and  the 
production  of  these  bony  "  lips,"  the  shape  of  the  articulating 
surfaces  becomes  profoundly  changed.  Thus  in  the  hip  the  head 
of  the  femur  is  worn  away  and  flattened,  whilst  from  the  margins 
of  the  articular  cartilage  nodular  growths  arise.  In  the  course 
of  time  the  whole  head  may  be  absorbed, 
and  the  articular  surface  may  be  formed 
by  the  polished  stump  of  the  neck.  In 
the  acetabulum  the  floor  is  pohshed  and 
smooth,  and  the  margins  worn  away 
and  overgrowai  by  new  bone,  so  that 
the  shape  and  even  the  position  of  the 
cavity  are  quite  altered. 

Osteophytes  are  also,  but  more  rarely, 
developed  at  the  points  of  insertion  of 
muscles,  or  in  the  capsule  close  to  its 
attachment  to  the  bone. 

The  ligaments  share  in  the  general 
destruction,  and,  hke  the  other  tissues, 
seem  rather  to  degenerate  and  wear 
away  than  to  be  destroyed  by  any 
active  process.  If  examined  when 
fresh,  their  texture  is  seen  to  be  more 
loose  than  natural,  and  their  surface 
presents  a  ragged  or  frayed  appearance. 

On  account  of  their  softened  condition,  they  tend  to  allow  the 
articulating  surfaces  to  be  displaced  and  loosened. 

In  many  cases  the  tissues  outside  the  affected  joints  suffer. 
Thus,  the  neighbouring  muscles  waste,  the  subcutaneous  tissues 
become  oedematous,  and  the  skin  is  often  shiny  and  smooth. 
Tendons  also  in  the  near  neighbourhood  fibril  late  and  wear  away, 
just  as  do  the  intra-articular  ligaments.  This  change  is  best 
seen  in  the  shoulder-joint,  where  the  part  of  the  long  tendon  of 
the  biceps  which  hes  within  the  capsule  is  usually  found  eithoi- 
thinned  and  flattened  or  else  entirely  absorbed. 

The  patients  who  are  the  subjects  of  osteo-arthritis  are  usually 
over  middle  age,  but  the  young  are  not  always  spared.  Some- 
times only  one  large  joint,  and  that  by  preference  the  hip  or  tlic 


Tlie  Upper  Part  of  a 
Femur  from  a  case  of  Osteo- 
Arthritis.  The  cartilage  of 
the  head  has  been  des- 
troyed, and  the  articular 
bone  is  smooth,  polished, 
and  worn  down.  Several 
nodular  osteophytes  have 
developed  on  the  neck. 
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shoiildor.  is  affectod  :  in  other  cases  several  articulations  are 
attacked,  and,  when  tlic  knee  is  implicated,  the  disease  is  com- 
nioidy  synunetrical.  In  the  case  of  the  hands,  all  the  finger- 
joints  are  Hable  to  he  diseased.  Howevei-  long  osteo-arthritis 
lasts,  it  never  causes  true  anchylosis,  except  when  the  vertebrae 
are  involved.  It  frequently  results  in  great  and  serious  impair- 
ment of  the  mobility  of  the  joints,  but  this  is  explained  by  the 
destruction  of  the  cartilage,  and  by  the  thickening  of  the  synovial 
membrane.  In  other  cases  undue  mobility  and  laxity  result 
from  destruction  of  ligaments  and  wearing  down  of  the  articular 
bone. 

The  form  of  the  disease  whicii  mainly  attacks  the  vertebral 
column  differs  in  important  respects  from  ordinary  osteo-arthritis, 
and  is  best  termed  spondylitis  deformans.  Its  incidence  is  mainly 
upon  the  male  sex,  whereas  ordinary  osteo-arthritis  is  commoner 
in  females.  Its  incidence,  again,  is  mainly  on  the  spine,  the 
joints  of  the  limbs  being  affected  in  much  lesser  degree,  or  even 
not  at  all.  But  above  all  it  differs  from  ordinary  osteo-ai'thritis 
in  the  marked  tendency  to  ossification  of  the  intervertebral 
ligaments.  The  anterior  common  ligament  frequently  becomes 
a  bony  strap  firmly  uniting  a  number  of  vertebrae,  and  the  other 
ligaments — even  the  interspinous — become  similarly  ossified. 
In  the  thorax  the  ribs  may  undergo  osseous  union  Anth  the 
vertebrse,  and  in  some  cases  the  hip- joints  become  involved.  The 
spine  is  usually  fixed  in  a  condition  of  kyphosis,  the  thorax  tends 
to  antero-posterior  flattening,  and  the  breathing  becomes  abdo- 
minal._  Pain  and  muscular  atrophy  sometimes  result  from 
pressure  on  the  nerves  in  the  intervertebral  foramina.  From 
the  examination  of  mummied  remains  Ruffer  has  found  that 
this  disease  was  of  peculiar  frequency  amongst  the  ancient 
Egyptians. 

Osteo-arthritis  is  usually  very  chronic  and  slow  in  its  progress, 
but  is  occasionally  of  tolerably  acute  onset,  and  progresses  rapidly. 
When  occurring  in  early  life,  it  is  more  liable  to  attack  many 
joints  simultaneously  than  when  it  commences  in  old  age. 

Osteo-arthritis  appears  to  follow  attacks  of  acute  rheumatism 
in  a  very  small  percentage  of  all  cases,  and  certainly  is  most 
common  in  patients  of  a  rheumatic  or  gouty  descent.  In  many 
instances  it  is  apparently  to  be  attributed  to  frequent  exposure 
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to  cold  and  wet,  as  well  as  to  insufficient  nourishment.  In  the 
case  of  the  hip,  it  is  certainly  sometimes  induced  by  an  injury, 
especially  by  a  fall  on  the  trochanter.  This  is  a  fact  of  much 
clinical  importance,  and  affords  a  ready  explanation  of  those 
cases  where  shortening  and  eversion  of  the  thigh  follow 
within  a  few  months  of  a  fall  on  the  hip.  When  the  result 
of  injury,  osteo-arthritis  appears  often  to  progress  with 
unusual  rapidity,  and  the  deformity  it  causes  may  easily  be 
mistaken  for  that  which  results  from  an  impacted  intracapsular 
fracture. 

The  true  pathology  of  osteo-arthritis  is  still  obscure.  In  its 
nature  it  seems  to  be  more  degenerative  than  inflammatory,  but 
whether  it  is  the  result  of  an  inherited  or  acquired  diathesis, 
whether  an  expression  of  gout  or  rheumatism,  or  whether,  as  is 
supposed  by  some,  of  bacterial  or  neurotic  origin,  is  at  present  a 
matter  of  doubt. 

Charcot's  Disease— Tabetic  Arthropathy. 

Charcot's  disease,  as  it  is  met  with  in  this  country,  is  a  form  of 
arthritis,  alhed  to  osteo-arthritis,  which  is  developed  in  connec- 
tion with  tabes  dorsalis.  It  is  met  ^\4th  in  but  a  small  percentage 
of  cases  of  tabes,  and  often  commences  when  the  tabetic  symp- 
toms are  but  Uttle  marked,  or  even  unnoticed  by  the  patient ; 
very  frequently  it  occurs  before  there  is  any  evidence  of  ataxic 
gait.  As  described  by  Charcot,  the  disease  is  usually  of  very 
sudden  onset,  the  affected  articulation  becoming  distended  with 
effusion  within  twenty-four  or  thirty-six  hours,  without  any 
apparent  cause.  This  swelling  of  the  joint  is  often  accompanied 
by  swelling  of  the  neighbouring  soft  tissues,  which  do  not,  how- 
ever, pit  on  pressure  to  any  extent.  In  some  instances  the 
effused  fluid  is  absorbed,  and  the  joint  returns  to  its  natural 
condition  ;  but  in  others — and  these  unfortunately  are  the  more 
common — the  effusion  is  but  the  commencement  of  a  series  of 
changes  w'hich  rapidly  terminate  in  the  destruction  of  the 
articulation.  Within  a  few^  weeks  or  months  from  the  first 
attack  the  patient  notices  that  the  joint  gets  weaker  and  gives 
way  under  him,  and,  in  a  very  short  time,  undue  mobility,  with 
the  production  of  a  "  flail  joint,"  movable  in  all  directions,  or  else 
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actual  dislocation,  ensues.  One  of  the  most  noticeable  of  the 
clinical  features  is  the  entire  absence  of  pain  throughout  the 
progress  of  the  case. 

If  such  a  joint  be  examined,  it  will  be  found  that  the  morbid 
appearances  are  very  similar  to  those  met  with  in  osteo-arthritis. 
But  just  as  Charcot's  disease  differs  in  its  clinical  course  from 
osteo-arthritis  in  the  rapidity  of  the  destruction  and  the  exceed- 
incr  mobility,  or  even  dislocation,  of  the  articulation,  so  in  its 


Fig.  97. 


Knee-joint  from  a  case  of 
Charcot's  disease,  showing 
the  excessive  wearing  away  of 
the  bones  and  the  displace- 
ment of  the  articiilar  surfaces. 


Fig.  98. 


Another  view  of  the  bones  depicted 
in  the  last  figure,  showing  the  com- 
plete wearing  away  of  one  of  the 
femoral  condyles. 


anatomical  aspects  it  differs  in  the  extent  of  the  destructive 
changes  rather  than  in  their  character. 

The  synovial  membrane  and  its  secretion  show  the  same  appear- 
ances which  have  been  described  as  occurring  in  osteo-arthritis, 
but  the  synovial  fluid  is  almost  always  greatly  increased  in 
quantity. 

The  cartilages  fibrillate  and  wear  away,  and  from  their  margins 
spring  ecchondroses.  The  Hgaments  also  fibrillate,  stretch,  and 
waste. 

The  most  characteristic  changes  are  found  in  the  bones. 
These,  in  typical  cases,  are  worn  down  to  an  extent  never  seen  in 
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osteo-arthritis,  and  are  moreover  often  simply  worn  down  ^vithout 
any  new  bone  being  produced,  as  is  common  in  the  latter  disease. 
In  typical  cases  the  whole  of  the  head  of  the  femur  or  humerus, 
the  condyles  of  the  femur  or  the  head  of  the  tibia,  are  ground 
down  and  destroyed  as  if  they  had  been  rubbed  away  by  a  grind- 
stone or  a  file.  It  is  this  extensive  destruction  of  bone,  even 
more  than  the  wearing  away  of  the  hgaments,  which  must  be 
held  accountable  for  the  dislocations  and  midue  mobihty  above 
mentioned. 

It  is  e\adent  that  bones  which  wear  away  in  this  manner 
must  be  in  a  state  of  advanced  degeneration,  and  to  such  an 
extent  are  they  sometimes  degenerated  that  spontaneous  frac- 
ture ensues,  a  comphcation  which  never  occurs  in  simple  osteo- 
arthritis. 

From  the  above  description  it  would  appear  that  Charcot's 
disease  is  justly  separable  from  osteo-arthritis,  and  that  typical 
specimens  of  the  one  can  be  easily  recognised  and  differentiated 
from  those  of  the  other.  It  would,  how^ever,  be  a  grave  error  to 
suppose  that  this  is  always  so,  for  both  chnically  and  pathologi- 
cally numerous  connecting  Unks  may  be  found,  and  I  have  seen 
tabetic  patients  in  whom  the  joint  disease  has  lasted  for  several 
years,  and  whose  articulations  after  death  were  not  to  be  dis 
tinguished  from  those  of  osteo-arthritis. 

There  has  been  much  discussion  as  to  the  true  nature  of 
Charcot's  disease,  but  although  the  question  is  yet  far  from 
settled,  the  general  opinion  is  that  it  is  directly  dependent  upon 
degeneration  of  either  the  spinal  cord  or  of  the  peripheral  nerves, 
for  the  latter  have  been  shown  to  be  affected  in  cases  of  tabes  ; 
indeed  the  primary  lesion  would  appear  to  be  in  the  posterior 
nerve-roots  rather  than  in  the  cord.  If  this  be  true,  the  joint 
affection  must  be  classed  as  a  nem'osis,  and  thus  becomes  strictly 
comparable  with  the  perforating  ulcers  of  the  foot,  which  are 
also  common  in  patients  with  sclerosis  of  the  posterior  columns 
of  the  cord.  Some  surgeons,  however,  look  upon  Charcot's 
disease  as  identical  with  osteo-arthritis,  and  consider  that  any 
differences  are  explained  by  the  fact  that  the  disease  occurs  in  a 
patient  affected  by  tabes,  whilst  others  consider  that  the  disease 
of  the  spinal  cord  and  of  the  joints  may  each  be  the  result  of  some 
common  cause. 
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Joint  Disease  in  Syringomyelia. 

In  the  disease  of  the  spinal  cord  called  syiingomyelia,  which  is 
characterised  by  a  dilTuse  glioniatous  growth  lound  the  central 
canal,  there  may  be  joint  disease  of  a  precisely  similar  nature  to 
that  occurring  in  cases  of  tabes.  In  syringomyelia,  however,  the 
shoulder  and  elbow  and  wrist  are  almost  always  attacked  rather 
than  the  joints  of  the  lower  extremity.  Trophic  lesions  of  the 
hand,  such  as  painless  whitlows,  ulcers,  and  even  gangrene  of  the 
fingers,  are  frequent  complications.  There  is  often  loss  of 
perception  of  heat  and  cold  in  the  skin  of  the  upper  extremity, 
and  lateral  or  posterior  curvature  of  the  spine  is  often  seen  in 
patients  with  syringomyeha.  The  term  "  Morvan's  Disease  "  is 
sometimes  applied  to  the  trophic  lesions  of  the  hands  and  upper 
extremities  seen  in  syringomyelia. 

Rheumatoid  Arthritis. 

It  is  probable  that  the  condition  to  which  the  term  "  rheuma- 
toid arthritis  "  is  now  commonly  applied  should  be  separated 
from  ordinary  osteo-arthritis.  Not  only  does  it  differ  from  osteo- 
arthritis in  its  chnical  features,  but  also  in  its  morbid  anatomy. 
It  is  far  commoner  in  females  than  in  males,  and  it  occurs  at  any 
age,  often  in  the  young,  but  especially  in  yomig  adults.  Many 
joints  are  commonly  affected,  and  especially  the  small  joints  of 
the  extremities,  which  undergo  a  fusiform  enlargement.  The 
articular  cartilages  are  almost  unaffected  and  there  is  a  relative 
absence  of  osteophytic  outgrowths.  The  inflammation  chiefly 
affects  the  peri-articular  tissues  and  the  synovial  membrane. 
There  is  some  ground  for  the  belief  that  the  disease  is  of  bacterial 
origin,  but  the  observations  on  this  point  are  at  present  somewhat 
conflicting. 
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Loose  Bodies  in  Joints. 

The  loose  bodies  foimd  in  joints  vary  both  in  structiu-e  and  origin. 
They  may  occur  in  articulations  otherwise  healthy,  or  mav 
comphcate  osteo-arthritis  and  chronic  syno^'itis 

Loose  bodies  may  be  formed  in  the  following  ways  : — 

First,  as  the  result  of  an  injury  a  portion  of  synovial  membrane 
sometimes  becomes  thickened  and  indurated.     It  is  probable  that 
this  condition  originates  in  a  rent  or  tear  of  the  membrane,  which 
is    subsequently    pinched   and    dragged 
upon  in  the  movements  of  the  joint,  Fig.  99. 

and  is  kept  in  a  state  of  chronic  inflam- 
mation. Bodies  of  this  nature  consist 
of  fibrous  tissue,  fat,  and  inflammatory 
products.  They  are  attached  by  pedi- 
cles, which  tend  to  become  longer  and 
thinner  the  longer  the  growths  exist. 

Secondly,  in  osteo-arthritis,  as  already 
described,  the  synovial  membrane  is 
liable  to  become  covered  more  or  less 
thickly  with  pedmiculated  growths 
springing  from  the  normal  fringes,  and 
consisting  of  fibrous  tissue  or  cartilage. 

These  bodies,  although  at  fiLTst  attached,  may  be  separated  and 
cast  loose  into  the  synovial  cavity. 

Thirdly,  in  osteo-arthritis  the  ecchondroses  which  spring  from 
the  margins  of  the  articular  cartilage  and  consist  of  cartilage  and 
bone,  may  become  detached,  and  either  remain  in  the  substance 
of  the  s}'Tiovial  membrane  itself  or  else  become  loose  in  its  cavity. 

Fourthly,  in  some  cases,  portions  of  the  articular  cartilage  are 
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A  Thickened  Portion  of 
Synovial  Membrane,  which 
formed  a  loose  body  in  the 
knee-joint. 
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found  as  loose  bodies.  It  is  supposed  that  they  may  become 
separated  either  directly  by  the  apphcation  of  violence,  or  may 
exfoUate  as  the  result  of  some  impairment  of  their  vitaUty  by  an 


Fig.  100. 


The  Condj'les  ii  i  1  . mur  from  a  case  of  Osteo -Arthritis, 
showing  a  nodular  osteophyte  merely  attached  by  a  slender 
pedicle  of  synovial  membrane. 

injury.     Loose  bodies  may  also  be  formed  by  the  partial  detach- 
ment of  one  of  the  semilunar  cartilages. 

Fifthly,  in  cases  where  there  has  been  effusion  of  blood  or  of 
inflammatory  exudation,  masses  of  fibrin  and  blood-clot  may 
remain  in  the  s}Tiovial  cavity. 

Fig.  101. 


Two  Portions  of  Articular  Cartilage,  apparently  from  the 
Femoral  Condyles.  They  were  removed  by  operation,  one 
from  the  right  knee,  the  other  from  the  left. 

Sixthly,  blood  may  be  effused  into  the  substance  of  a  synovial 
fringe,  and  may  subsequently  be  "  organised  "  into  a  hard  fibrous 
lump. 

Seventhly,  in  one  case  a  loose  body  was  found  to  have  been 
formed  aroimd  the  point  of  a  broken  needle. 
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Eighthly,  loose  bodies  are  occasionally  of  tuberculous  origin, 
and  may  be  multiple.  I  have  seen  five  in  one  knee-joint.  They 
may  consist  either  of  fibrin  alone,  or  of  fibrin  covering  a  tubercu- 
lous fringe  which  has  become  detached. 

Some  of  these  modes  of  formation  of  loose  bodies  are  of  great 
rarity,  and  it  is  quite  certain  that  the  large  majority  of  specimens 
are  derived  in  the  manner  described  under  the  first  three  heads. 
In  -the  absence  of  injury,  it  appears  probable  that  osteo-arthritis 
must  be  held  responsible  for  the  larger  number. 

If  a  loose  body  is  left  in  a  joint,  free  to  move  about  without 
restraint,  it  commonly  sets  up  a  chronic  syno\'itis,  and,  through 
causing  sudden  wrenches  of  the  articulation  whilst  in  use,  often 
brings  on  an  attack  of  acute  s\Tiovitis.  The  usefulness  of  the 
Umb  is  sometimes  seriously  impaired. 

Of  all  joints,  the  knee  is  the  one  in  which  loose  bodies  are  most 
frequently  found ;  but  the  hip,  the  shoulder,  and  the  elbow  are 
occasionally  afiected. 

Internal  derangement. — The  subject  of  internal  derangement 
is  one  which  may  be  briefly  dealt  with  in  connection  with  that  of 
loose  bodies  in  joints,  for  there  is  some  similarity  in  the  symptoms 
caused  by  these  two  afiections.  The  term  is  apphed  to  cases  in 
which  a  joint,  especially  the  knee,  occasionally  becomes  suddenly 
locked  or  fixed  so  as  to  temporarily  prevent  all  movement.  It  is 
now  tolerably  clear  that  this  condition  is  generally  the  result 
of  an  injury  to  the  hgaments  which  fix  the  semilunar  cartilages, 
resulting  in  their  displacement  when  any  strain  is  suddenly 
thrown  upon  the  Umb.  Beyond  the  inconvenience  of  such 
attacks,  and  the  synovitis  which  follows  them,  no  ill  results 
ensue. 

Joint  Disease  in  Haemophilia. 

In  the  disease  kno\vn  as  "  haemophiha,"  or  the  hsemorrhagic 
diathesis — i.e.,  in  patients  who  are  commonly  known  as 
"  bleeders,"  the  joints  are  Uable  to  become  temporarily  swollen 
after  slight  injuries,  and,  after  many  such  swellings,  sometimes 
become  stifE.  Specimens  of  joints  affected  in  this  way  are  very 
rarely  met  with ;  but  in  two  cases  which  occurred  in  St.  Bar- 
tholomew's Hospital,  in  which  death  resulted  from  prolonged 
haemorrhage  following  shght  skin  wounds,  an  opportunity  was 


Fig.  102. 
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afforded  of  examining  many  of  the  articulations.  These  speci- 
mens were  described  by  Dr.  Wickham  Legg  at  meetings  of  the 
Pathological  Society  in  1881  and  1885,*  and  allusions  were  made 
by  him  to  two  other  cases  wdiich  have  been  recorded. 

It  would  appear  that  the  swellings  of  the  joints  are  often  the 

result  of  haemorrhages,  and 
that,  either  from  the  irritation 
caused  by  the  frequent  pre- 
sence of  clot  in  the  joint  or 
from  the  constitutional  condi- 
tion of  the  patient,  the  carti- 
lages and  synovial  membrane 
undergo  further  changes.  The 
former  fibrillate  and  break  up 
on  their  free  surfaces,  and 
become  lipped  at  their  margins 
as  in  osteo-arthritis,  whilst  the 
synovial  membrane  remains 
more  or  less  stained  by  blood 
.  .     ,  .c  ^,    ,     „    „„      and  thickened  by  fibrous  tissue. 

Knee-joint  from  a     Bleeder.        ihe  .    .  .  , 

synovial   membrane    is   stained   with     In    one    ot    the    jomts    m    the 

blood,  and  a  roughened  spot  in  the    m^jseum  of  St.  Bartholomew's 

outer  condyle  ot  the  temur  indicates  . 

the  place  where  the  patella  was  fixed  Hospital — a  knee — there  had 
by  fibrous  adhesions.  further   been   a   tough   fibrous 

adhesion  formed  betw^een  the 
under-surface  of  the  patella  and  the  condyle  of  the  femur  (see 
Fig.  102).  The  hgaments  were  not  noticeably  affected.  The 
bones  w^ere  healthy,  and  there  was  no  appearance  of  ulceration 
of  the  cartilages,  or  of  such  pulpy  swelUng  of  the  synovial  mem- 
brane as  is  usual  in  strumous  disease.  It  is  probable  that 
similar  conditions  are  common  in  the  joints  of  bleeders,  and 
would  evidently  satisfactorily  accomit  for  the  symptoms  met 
with  in  such  patients. 


Synovial  Cysts  in  Connection  with  Joints. 

The  occurrence  of  large  cysts  containing  synovial  fluid  in 
connection  with  joints  was  first  noticed  by  Mr.  Morrant  Baker, 

*  See  vol.  xxxiii.  p.  412,  and  vol.  xxxvi.  p.  488. 
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and  recorded  by  him  in  vols.  xiii.  and  xxi.  of  the  *S^.  Bartholo- 
meiv's  Hospital  Reports.  Since  the  pubUcation  of  the  first  paper 
thirty  years  have  elapsed,  and  during  that  time,  many  other 
cases  have  been  observed,  in  several  of  which  I  have  had  oppor- 
tunities of  examining  the  joints  after  removal.  Some  of  these 
have  been  described  by  Mr.  D'Arcy  Power  in  papers  in  the 
Pathological  Society's  Transactions.^ 

From  a  consideration  of  the  various  recorded  cases  and 
dissected  specimens,  it  seems  safe  to  draw  the  following 
conclusions  :  — 

Fig.  103. 


Posterior  View  of  a  Normal  Ankle-joint  injected  with 
Gelatine,  to  show  the  numerous  small  protrusions  of  synovial 
membrane  through  the  posterior  ligament.  (From  aspecimen 
in  the  museum  of  St.  Thomas's  Hospital.) 


First,  a  cyst  may  exist  in  connection  with  a  joint  which  is  itself 
perfectly  healthy,  but  if  the  cyst  inflame,  as  the  result  of  injury 
or  of  surgical  treatment,  disease  of  the  articulation  may  second- 
arily result. 

Secondly,  in  cases  of  osteo-arthritis  and  of  Charcot's  disease, 
cysts  may  form,  and  it  is  probable  that  they  are  more  common  in 
connection  with  these  aftections  than  under  any  other  circum- 
stances. 

Thirdly,  synovial  cysts  may  complicate  tuberculous  disease 
of  joints.     The  specimens  of  Baker's  cysts  in  the  museum  of 

*  Vol.  xxxvi.  p.  337,  and  vol.  xxxvii. 
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St.   Bartholomew's  Hospital,   numbering  about  half  a  dozen, 

have  all  been  shown  to  be  tuberculous. 

Synovial  cysts  appear  to  originate  in  some  cases  in  the  disten- 
sion of  a  bursa  which  normally  communicates  with  the  joint,  and 
it  is  evident  that,  where  there  is  a  direct  continuity  between  the 
cavity  of  a  joint  and  that  of  a  bursa,  any  inflammatory  condition 
may  extend  from  the  one  to  the  other. 

In  other  cases  the  cyst  appears  to  be 
formed  by  a  hernial  protrusion  of 
synovial  membrane  which  has  been 
softened  by  inflammation  and  dis- 
tended by  fluid ;  and  in  yet  other 
instances  it  appears  that  the  fluid  is 
free  in  the  tissues  and  not  confined  by 
any  definite  sac,  the  synovial  mem- 
brane having  given  way  at  some  point. 
In  Fig.  103 — which  is  a  drawing  of 
a  specimen  prepared  by  Mr.  Shattock 
— it  is  seen  very  plainly  that  even  in 
a  normal  joint  there  is  a  tendency  to 
protrusion  of  small  pouches  of  synovial 
membrane  between  the  fibres  of  the 
capsule,  and  it  is  easy  to  miderstand 
that  such  protrusions  might  readily 
increase  in  case  of  softening  by  inflam- 
mation or  distension  by  excessive 
synovial  fluid. 

Cysts  formed  in  one  of  these  ways 
may   attain   considerable   size,    and   I 
have  seen  one  in  connection  with  the  knee  which  contained  a 
pint  of  clear  synovial  fluid. 

One  of  the  most  important  features  presented  by  these  cysts  is 
the  distance  at  which  the  main  swelling  may  be  situated  from 
the  articulation  with  which  it  is  really  connected.  I  have  seen  a 
cyst  which  was  situated  below  the  middle  of  the  calf,  and  which 
did  not  seem  to  have  any  connection  at  all  mth  the  knee,  for  the 
latter  was  freely  movable,  painless,  not  swollen,  and  no  fluid 
could  be  pressed  from  the  cyst  into  the  synovial  cavity.  Yet  a 
year  and  a  half  later,  when  amputation  of  the  thigh  had  to  be 


A  Knee-joint  with  a  Sjoio- 
vialCyst.  One  piece  of  cath- 
eter has  been  passed  from 
the  articulation  into  the 
upper  part  of  the  cyst,  and 
another  piece  along  an  ex- 
tension of  the  cyst  on  the 
inner  side  of  the  calf. 
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performed  for  destructive  disease  of  the  joint,  I  was  able  to  find 
a  narrow  track  leading  from  the  cyst  into  the  outer  side  of  the 
knee.  The  specimen  is  figured  in  the  accompanying  drawing 
(see  Fig.  104).  It  is  evident  that  such  pathological  facts  as  these 
have  a  great  chnical  importance,  for,  if  not  recognised,  synovial 
cysts  may  be  mistaken  for  chronic  abscesses,  and  laid  open,  with 
the  serious  risk  of  exciting  acute  arthritis.  Synovial  cysts  may 
occur  in  connection  ^dth  almost  any  joint,  but  they  appear  most 
frequently  in  connection  ^vith  the  knee,  and,  after  it,  with  the 
hip,  elbow,  and  shoulder. 


CHAPTER  XLII. 
DISEASES  OF  JOIJUTS— {continued). 

Tuberculous  or  Scrofulous  Disease  of  Joints. 

The  general  pathology  of  scrofula  or  struma  has  been  discussed 
in  an  earher  part  of  this  work,  and  the  relation  which  it  bears 
to  tubercle  has  already  been  pointed  out. 

Tuberculous  disease  of  joints  displays  in  a  most  characteristic 
manner  all  the  essential  features  of  a  typical  strumous  inflamma- 
tion. The  process  is  exceedingly  chronic  ;  is  liable  to  extend 
from  its  original  seat  to  neighbouring  structures  ;  is  attended  by 
httle  or  no  tendency  to  repair  ;  the  inflammatory  products  are 
very  liable  to  caseate,  and  chronic  abscesses  are  common. 

Joint  disease  of  tliis  nature  has  been  described  by  various 
surgeons  mider  different  names.  Thus,  in  England,  the  term 
"  pulpy  degeneration  of  the  syno\dal  membrane,"  originally 
employed  by  Brodie,  has  for  long  been  in  common  use  ;  whilst,  in 
Germany,  "  tumor  albus,"  or  white  swelhng,  has  been  employed 
to  denote  the  usual  absence  of  acute  inflammatory  symptoms. 

The  patients  who  are  most  liable  to  this  form  of  arthritis  are 
certainly  young  children  from  three  to  twelve  years  of  age,  and 
as  puberty  is  approached,  not  only  does  tuberculous  disease 
become  less  frequent,  but  the  tendency  +o  repair  is  also  greater. 
It  would,  however,  be  a  grave  error  to  suppose  that  adults  are 
exempt,  for  there  is  no  period  of  hfe,  even  up  to  extreme  old  age, 
in  which  tuberculous  arthritis  may  not  occur. 

The  joints  most  often  affected  are  the  hip  and  the  knee  ;  after 
these  the  elbow,  ankle,  and  shoulder.  Disease  of  the  \vrist  is  not 
very  common  in  young  children,  but  is  comparatively  frequently 
seen  in  young  adults.  In  some  cases  there  is  clear  evidence  that 
the  arthritis  has  been  started — as  any  other  tuberculous  process 
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may  be— by  au  injury  ;  but  it  is  quite  certain  that  this  is  not 
often  the  case,  and  I  have  seen  tuberculous  arthritis  originate 
whilst  the  patient  has  been  at  complete  rest  in  bed  for  the  treat- 
ment of  other  affections.  Most  cases  are  probably  the  result  of 
infection  from  a  tuberculous  focus  in  some  other  part  of  the  body. 

It  is  tolerably  certain  that  tuberculous  disease  commences 
either  in  the  articular  bone  or  in  the  syno\aal  membrane,  and  that 
it  is  never  primary  in  either  the  cartilages  or  Hgaments.  In  some 
joints,  e.g.,  the  knee,  the  synovial  membrane  is  the  starting-place 
in  the  large  majority  of  cases  ;  in  other  joints,  e.g.,  the  hip,  the 
bone  appears  to  be  primarily  affected  in  most  instances. 

Tuberculous  synovitis. — Three  varieties  of  this  have  been 
described,  of  \yhich  the  first  is  infinitely  the  most  common,  and 
the  third  extremely  rare,  namely  (1)  "  Diffuse  Tuberculous 
Inflammation  "  ;  (2)  "  Nodular  Tubercle  of  the  Synovial  Mem- 
brane "  ;   (3)  "  Mihary  Tubercle  of  the  Syno\'ial  Membrane." 

Taking  the  knee  as  a  good  example  of  a  hinge-joint,  and  as  one 
in  which  the  disease  is  often  primarily  synovial,  the  follo\^ang 
changes  may  be  described  as  occurring  in  the  first  variety,  or 
"  dift'use  tuberculous  inflammation." 

The  synovial  membrane  becomes  swollen,  soft,  and  succulent. 
Its  colom-  changes  to  a  greyish  tint,  and,  on  section,  it  appears 
gelatinous.  The  surface  remains  smooth  for  some  time,  but 
gradually  assumes  a  roughened  or  shreddy  appearance,  and  in 
time  becomes  converted  into  true  granulation-tissue.  As  the 
disease  advances,  the  membrane  becomes  soft,  pulpy,  and  friable, 
and  here  and  there  minute  masses  of  caseous  matter  develop. 
The  synovial  secretion  is  very  sUghtly  increased,  and  there  is 
seldom  more  than  an  ounce  or  so  of  fluid  in  the  synovial  cavity. 
The  fluid  is,  however,  altered  in  quality,  being  opalescent  from 
admixture  with  the  products  of  inflanmiation,  and  for  the  same 
reason  containing  shreds  of  fibrin  which  tend  to  be  deposited  on 
the  synovial  membrane  and  cause  in  part  the  roughened  surface 
of  the  latter.  The  general  swelhng  of  the  articulation  in  such 
cases  is,  therefore,  not  the  result  of  effusion  into  the  joint,  but  of 
the  swollen  state  of  the  synovial  membrane  itself ;  and  it  is  to 
the  same  cause  that  we  must  attribute  the  obhteration  of  the 
fossae  on  each  side  of  the  patella,  and  the  concealment  of  the 
normal  bony  prominences. 
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When  fully  established  in  the  synovial  membrane,  the  disease 
soon  extends  to  the  cartilages.  In  the  earlier  stages  the  latter 
are  simply  overlapped  at  their  margins  by  the  swollen  membrane, 
which  can  easily  be  lifted  oft' ;  but,  as  the  inflammatory  process 
extends,  the  synovial  membrane  becomes  adherent  to  the  margins 
of  the  cartilages,  and  cannot  be  separated  without  tearing  its 
structure.  If  this  be  done,  it  will  be  found  that  the  subjacent 
cartilage  is  pitted  and  ulcerated.  The  inflammatory  process  has 
extended  from  the  soft  parts,  the  cartilage  has  been  vascularised 
by  offshoots  of  the  synovial  vessels,  and  in  it  the  same  slow  but 
persistent  destructive  changes  have  commenced. 

By  a  continuance  of  these  changes  the  whole  depth  of  the 
cartilage  is  ulcerated  through,  and  the  bone  in  its  turn  is  affected, 

Fig.  105. 


Ulceration  of  the  Cartilages  of  the  Lower  Articular 
Surface  of  the  Femur. 

Osteitis  supervenes,  and  the  femur,  patella,  or  tibia,  as  the  case 
may  be,  becomes  the  seat  of  tuberculous  caries,  with  its  accom- 
panying rarefaction  and  destruction  of  the  cancellous  bone,  its 
caseation  of  inflammatory  products,  and  its  absence  of  formation 
of  new  bone  from  the  periosteum.  A  clinical  examination  of  a 
tuberculous  knee-joint  often  gives  the  impression  that  the  bones 
are  thickened,  and  in  former  times  it  w^as  customary  to  speak  ol 
"  expansion  "  of  the  articular  ends.  It  has  already  been  pointed 
out  that  inflamed  bone  never  truly  expands,  and  it  may  be  added 
that  in  cases  such  as  those  under  consideration  the  feehng  oJ 
enlargement  of  the  bone  is  almost  always  delusive,  and  that  an 
examination  of  the  parts  after  removal  shows  that  there  is  usually 
no  formation  of  sub-periosteal  new  bone,  but  merely  thickening 
and  inflammation  of  the  superjacent  soft  tissues.     The  epiphysial 
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cartilages  may  be  similarly  involved,  although  they  are  much 
more  likely  to  suffer  when  the  disease  is  primarily  situated  in  the 
bone.  In  some  cases  they  are  destroyed  by  the  tuberculous 
infiltration,  and  in  others  they  become  calcified  in  parts  so  that 
the  development  of  bone  from  them  ceases,  and  the  growth  of  the 
affected  limb  is  arrested. 

The  ligaments  share  in  the  general  destruction.  Inflammatory 
exudation  separates  the  fibres  and  destroys  their  normally  dense 
structure.  They  soften,  become  shreddy,  and  gradually  stretch, 
or  ulcerate  away. 

The  whole  of  the  changes  described  above  may  occur  without 
the  formation  of  any  collection  of  pus,  but  this  is  not  usually  the 
case.  Inflammatory  processes  extend  to  the  neighbouring  soft 
tissues,  and  chronic  abscesses  either  originate  in  them,  or  else  the 
softened  synovial  membrane  yields  an  exit  to  some  of  its  secre- 
tion, and  the  abscess  in  the  soft  tissue  directly  communicates  with 
the  synovial  cavity,  or  with  some  portion  of  it  which  has  been 
shut  off  by  adhesions.  When  these  abscesses  burst,  and  their 
contents  are  exposed  to  infection  by  the  commoner  pyogenic 
organisms,  the  formation  of  pus  in  them  is  often  greatly  increased 
on  account  of  a  more  acute  inflammation  of  the  abscess-sac.  In 
some  cases  this  profuse  formation  of  pus  subsides  after  a  few 
weeks  ;  in  others,  it  continues  for  many  months. 

A  microscopical  examination  of  the  tissues  shows  that  the 
process  is  of  a  tuberculous  nature. 

The  synovial  membrane  is  infiltrated  with  inflammatory  pro- 
ducts, which  tend  to  undergo  caseous  degeneration  and  to  form 
small  collections  of  pus.  The  endothehal  fining  of  the  synovial 
membrane  is  destroyed,  and  the  interstitial  granulation-tissue 
comes  to  the  surface  and  discharges  its  secretion  into  the  synovial 
cavity.  In  the  midst  of  this  inflamed  tissue  are  numerous 
primitive  tubercles,  with  their  giant-cells  and  endothehal 
reticulum.  Tubercle  bacilli  are  also  to  be  found  in  some  cases, 
but  in  my  own  experience  they  are  met  with  only  in  a  very  small 
number. 

The  hgaments  are  infiltrated  with  cells,  by  which  their  structure 
is  slowly  destroyed. 

The  cartilages  are  vascularised  by  ingrowths  from  the  con- 
tiguous synovial  membrane,  their  matrix  is  broken  up  and  eroded 
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by  the  exuded  leucocytes,  and  the  cartilage-cells  themselves 
multiply  and  undergo  fatty  changes.  The  alterations  in  the 
osseous  tissues  are  similar  to  those  already  described  as  occurring 
in  tuberculous  osteitis. 

Nodular  tubercle  of  synovial  membrane. — Here  the  clinical' 
symptoms  are  rather  those  of  chronic  hydro-arthrosis  than  of 
tuberculous  arthritis,  and  the  affected  articulation  may  be  almost 
painless  and  freely  movable.  I  have  seen  a  case  of  this  kind 
which  closely  simulated  "  Charcot's  disease."  In  these  cases  the 
whole  membrane  is  much  thickened,  and  its  surface  presents 
numerous  sessile  or  pedunculated  outgrowths,  which  are  much 

Fig.  106. 


The  under  surface  of  the  Patella,  showing  the  lumpy  con- 
dition of  the  synovial  membrane  in  a  case  of  "  nodular 
tubercle." 

larger  and  more  flattened  than  the  fringes  of  osteo-arthritis, 
though  some  of  them  may  be  small  and  nodular.  Their  surfaces 
are  smooth,  and  they  do  not  become  adherent  to  the  adjacent 
cartilages.  They  are  often  coated  with  fibrin,  and  may  give  rise 
to  the  growth  of  "  loose  bodies  "  in  the  joint  (see  p.  375). 
Examples  of  this  variety  of  disease  are  rare,  and  there  may  be 
bone-tubercle  as  well.     The  cases  run  a  slow  clinical  course. 

Miliary  tubercle  of  synovial  membrane. — Scattered  mihary 
tubercle  is  very  rarely  seen  on  the  syno\aal  membrane,  except  as 
a  complication  of  other  tuberculous  joint  lesions,  although  it  may 
occur  as  part  of  a  general  tuberculosis.     These  tubercles  present 
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the  ordinary  appearance  of  grey  tubercle,  and  the  joint  is  usually 
the  seat  of  a  considerable  eifusion. 

Tuberculous  disease  of  articular  bone. — It  has  already  been 
mentioned  on  p.  304  that  there  are  three  varieties  of  tuberculous 
osteitis,  and  any  one  of  these  may  commence  in  the  articular 
cancellous  bone  and  extend  to  the  cartilage  of  the  joint.  The 
most  common  lesion  as  a  cause  of  tuberculous  arthritis  is  the 
"  circumscribed  nodule,"  but  "  diffuse  infiltration  "  of  tubercle 
may  also  be  the  cause  of  the  joint  affection.  "  Tuberculous 
necrosis  "  is  a  rare  variety,  if  we  hmit  the  term  to  the  death  of 
considerable  portions  of  bone,  and  do  not  apply  it  to  the  small 
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Lower  end  of  Femur  showing  tuberculous  necrosis  of  each  condyle. 

dead  crumbs  which  may  be  shed  in  any  case  of  tuberculous 
osteitis,  but  it  affects  particularly  articular  bone,  and  seems  to 
occur  more  often  in  the  lower  end  of  the  femur  than  elsewhere. 
These  tuberculous  sequestra  are  commonly  wedge-shaped,  the 
base  of  the  wedge  corresponding  to  the  articular  surface,  and 
sometimes  measuring  an  inch  or  more  in  diameter.  One  of  the 
most  remarkable  features  of  such  a  case  is  the  complete  absence 
of  any  bony  thickening,  or  sclerosis  around  the  sequestrum,  as  in 
cases  of  necrosis  from  other  causes,  so  that  usually  the  outhne 
of  the  affected  bone  is  not  altered,  and  the  condition  is  scarcely 
to  be  recognised  until  the  bone  is  cut  open  and  its  articular  surface 
exposed.  Another  peculiarity  is  the  very  slight  tendency  to 
separation  of  the  dead  bone,  which  may  indeed  maintain  its 
relations  to  the  surrounding  osseous  tissue  for  many  years.  The 
dead  bone,  when  cancellous,  is  fomid  to  have  all  its  spaces  filled 
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up  by  caseous  material,  fibrous  tissue,  and  a  little  new  bone.  It 
is  probable  that  the  necrosis  is  the  direct  result  of  tuberculous 
osteitis  and  occlusion  of  the  blood-supply  by  the  disease  of  the 
small  arterioles. 

The  position  of  the  diseased  joint  is  always  one  of  flexion,  • 
and  many  theories  have  been  originated  to  account  for  the  fact. 
It  may  be  stated  at  once  that  the  position  of  flexion  is  not  limited 
to  the  knee,  but  that  all  diseased  joints  are  liable  to  be  flexed. 
The  most  simple  explanation,  and  I  believe  the  only  true  one,  is 
that  it  is  the  normal  position  of  "  rest,"  and  is  the  one  in  which 
there  is  least  pain.  A  moment's  reflection  is  sufficient  to  con- 
vince any  one  that,  even  in  a  state  of  health,  flexion  is  the  natural 
position  of  rest,  and  that  it  is  the  one  in  which  all  structures 
are  most  relaxed — in  which  there  is  the  least  tension. 

A  different  explanation  is,  however,  given  by  some  writers.  It 
is  stated  that,  when  the  terminal  filaments  of  the  articular  nerves 
are  irritated,  there  is  a  general  tendency  to  reflex  muscular  con- 
traction, and  that  those  muscles  which  are  the  strongest  prevail  : 
the  supposed  greater  strength  of  the  flexors  of  the  knee  is  there- 
fore held  to  account  for  its  bent  position. 

Other  surgeons  have  experimented  by  injecting  fluid  into  the 
capsule  of  the  knee  or  the  hip  of  a  dissected  limb,  and  have 
shown  that  when  the  capsule  is  distended  the  joint  in  question  is 
mechanically  flexed.  This  also  has  been  adduced  as  an  explana- 
tion of  the  flexed  position  of  a  diseased  articulation,  but  is 
evidently  insufficient.  In  tuberculous  cases  there  is  practically 
never  acute  distension  of  the  capsule,  and,  on  the  other  hand,  in 
some  cases  of  great  effusion^ — e.g.,  in  hydrarthrosis — there  is  no 
flexion  at  all.  There  is,  indeed,  no  sufficient  reason  for  beheving 
that  in  tuberculous  disease  distension  of  the  capsule  ever  mechani- 
cally causes  flexion,  but  I  have  no  doubt  that,  if  effusion  is 
present,  it  induces  flexion  indirectly,  for,  as  I  have  already  said, 
the  joint  is  reflexly  placed  in  the  position  of  rest  and  of  least 
tension. 

As  the  Hgaments  yield  and  the  bones  ulcerate  away,  the  tibia 
becomes  displaced  backwards,  partly  by  its  own  weight  and  partly 
by  the  continued  action  of  the  hamstrings.  Further,  by  reason 
of  the  tendency  that  the  lower  extremity  always  has  to  rotate 
outwards  if  the  continuity  of  its  bony  supports  is  in  any  way 
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interfered  with,  and,  perhaps,  on  account  of  the  contraction  of 
the  strong  biceps  muscle,  external  rotation  commonly  ensues, 
and  finally  the  articular  surface  of  the  tibia  is  to  a  great  extent 
displaced  from  that  of  the  femur. 

The  muscles  of  the  thigh  and  leg  are  always  atrophied  in  cases 
of  tuberculous  disease  of  the  knee,  and  on  account  of  this  atrophy, 
which  affects  their  length  as  well  as  their  thickness,  it  becomes 
impossible  after  a  time  to  replace  the  dislocated  bones  in  their 
normal  position.  This  difficulty  is  enhanced  by  the  fact  that 
after  some  length  of  time  the  other  soft  tissues  besides  the 
muscles  accommodate  themselves  to  the  altered  position  of  the 
parts,  and  become  proportionately  shortened  on  the  side  of  the 
flexion.  The  tibia  and  femur  in  cases  of  long-standing  disease 
also  waste,  and  cease  to  develop  naturally — a  condition  which  is 
of  much  clinical  importance  in  considering  the  advisabihty  of 
performing  the  operation  of  excision  on  such  a  joint. 

Hip  Disease. 

The  term  "  hip  disease  "  is  used  in  a  general  way  to  imply 
tuberculous  disease  of  that  articulation,  and  it  is  better  not  to 
apply  it  to  cases  of  simple  synovitis  or  acute  suppurative  arthritis. 
The  process  may  originate  in  the  synovial  membrane,  and  in  that 
case  does  not  materially  differ  in  its  general  characters  from 
similar  disease  above  described  as  attacking  the  knee. 

Hip  disease,  however,  commonly  commences  in  the  bones,  and 
originates  as  a  chronic  tuberculous  osteitis. 

In  the  femur  the  disease  commences  in  one  of  the  following 
localities — {a)  the  cancellous  tissue  immediately  beneath  the 
articular  cartilage  ;  (6)  the  centre  of  the  head  in  the  immediate 
vicinity  of  the  centre  of  ossification  ;  (c)  the  new  bone  at  the 
margins  of  the  epiphysial  cartilage  between  the  head  and  neck ; 
or  (d)  in  some  other  part  of  the  neck  within  the  capsule.  In  the 
acetabulum  the  inflammation  attacks  first  the  most  recently 
formed  bone  in  the  neighbourhood  of  the  Y-shaped  cartilage. 

In  whatever  part  of  the  bones  the  osteitis  commences,  it 
gradually  extends  until  it  reaches  the  surface  of  the  ])one.  Thus, 
it  may  extend  laterally  through  the  neck,  and,  by  »'iparating  the 
head  of  the  bone  from  the  cartilage  of  the  epiphysis,  may  cause 
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Fig.  108. 


it  to  be  cast  loose  into  the  articular  cavity  as  a  sequestrum,  or, 
comniencing  in  the  neck,  may  pass  outward  until  it  reaches  the 
periosteum,  may  penetrate  the  latter,  and  thus  reach  the  articular 
cavity.  Beginning,  as  it  most  often  does,  in  the  cancellous 
tissue  of  the  head  itself,  it  penetrates  to  the  under-surface  of  the 
articular  cartilage,  and  sets  up  inflammatory  processes  in  the 
latter,  which  result  either  in  its  perforation  by  ulceration,  or  in 
its  separation  in  a  necrosed  condition.  In  any  case  the  synovial 
membrane  and  hgaments  become  secon- 
darily affected,  and  a  general  tuber- 
culous arthritis  supervenes.  As  the 
process  continues,  the  cancellous  tissue 
forming  the  head  of  the  bone  is  slowly 
destroyed,  the  margins  of  the  acetabular 
cavity  rdcerate  away,  and  the  acetabu- 
lum itself  becomes  carious.  The  head 
of  the  bone  may  now  sink  into,  and 
penetrate,  the  carious  floor  of  the 
acetabulum,  or,  as  is  more  usually  the 
case,  may  be  gradually  displaced  up- 
wards over  the  broken-down  acetabular 
margin  on  to  the  dorsum  ilii,  a  change 
of  position  often  accompanied  by  a 
corresponding  extension  of  the  carious 
process  to  the  compact  bone  of  the 
ilium  itself.  In  other  and  rare  cases, 
this  displacement  of  the  femur  is  the 
result  of  a  separation  of  the  head  of  the 
bone,  the  neck,  no  longer  catching  in  the 
acetabulum,  being  readily  displaced  by  the  contraction  and 
tension  of  its  attached  muscles. 

The  formation  of  abscesses  is  of  common  occurrence  in  cases  of 
advanced  hip  disease.  If  the  pus  is  fii"st  formed  within  the  joint, 
it  makes  its  exit  either  at  the  cotyloid  notch,  at  the  thin  posterior 
portion  of  the  capsule,  or  else  into  the  bursa  beneath  the  psoas 
muscle.  Such  abscesses  point  most  often  in  the  upper  part  of 
Scarpa's  triangle,  but  not  infrequently  they  pass  to  the  outer  side 
of  the  limb,  and  come  to  the  surface  a  little  below  the  trochanter. 
In  other  instances,  especially  when  the  ihum  is  much  diseased  and 


Portion  of  a  Femur  from 
a  case  of  Hip  Disease.  The 
cart  ilage  of  the  head  has  been 
destroyed  ;  the  bone  is  rough 
and  carious,  and  the  epiphy- 
sis of  the  head  has  become 
separated.  The  shaft  is 
roughened  by  the  formation 
of  periosteal  new  bone. 
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the  acetabulum  perforated,  an  iliac  abscess  forms,  and  points 
above  Poupart's  ligament.  More  rarely,  the  pus  makes  its  way 
into  the  cavity  of  the  pelvis,  and  opens  into  the  rectum  or  bladder ; 
or,  when  the  shaft  of  the  femur  is  affected,  extends  to  a  consider- 
able distance  down  the  thigh. 

The  natural  position  of  the  hmb  is  nuich  altered  in  hip  disease, 
and  that  in  a  very  characteristic  manner.  In  the  early  stages 
the  thigh  is  flexed,  abducted,  and  rotated  outwards.  This  posi- 
tion is  the  one  which  gives  the  patient  most  ease,  and  is  the 
natural  position  of  the  lower  extremity  when  at  rest.  Flexion 
relaxes  the  iho-femoral  hgament ;  abduction,  the  hgamentum 
teres  ;  and  rotation  outwards,  the  inner  portion  of  the  capsule. 
In  the  later  stages,  when  the  ligamentum  teres  has  been  softened 
or  destroyed,  and  the  capsular  and  other  ligaments  are  stretched, 
the  rotation  outwards  and  abduction  are  replaced  by  rotation 
inwards  and  adduction,  for  in  the  relaxed  state  of  the  ligaments, 
the  latter  position  tends  to  relieve  pain  by  displacing  the  head  of 
the  bone  from  the  floor  of  the  acetabulum,  and  so  preventing 
pressure  between  the  opposed  carious  surfaces. 

In  consequence  of  the  altered  relations  between  the  femm-  and 
the  innominate  bone,  and  the  fixation  of  the  hip-joint  by  the 
muscles,  the  patient  is  led  to  the  adoption  of  certain  positions  in 
order  to  enable  him  to  put  the  foot  to  the  ground.  The  hip- joint 
being  fixed  in  a  state  of  flexion,  the  mobihty  of  the  lumbar  spine 
is  brought  into  play,  and  the  flexed  limb  is  placed  in  a  line  \\ith 
its  fellow  by  rotating  the  pehds  on  its  transverse  axis,  and  arching 
forward  the  lumbar  spine  (lordosis).  If  the  femur  is  abducted, 
the  pehis  is  tilted  downwards,  so  that  the  anterior  superior  spine 
of  the  diseased  side  is  placed  on  a  lower  level  than  is  that  of  the 
opposite  side,  and  the  limb,  when  the  patient  is  placed  in  a 
recumbent  posture,  is  "  apparently  lengthened."  If,  on  the  othei' 
hand,  the  femur  be  adducteS,  the  pehds  is  tilted  upwards  until 
the  thigh  is  placed  parallel  with  its  fellow  ;  the  iliac  spine  is  thus 
placed  on  a  higher  level  than  is  that  of  the  sound  side,  and 
"  apparent  shortening  "  results. 

Real  lengthening  of  the  limb  in  hip  disease  probably  never 
occurs,  but  real  shortening  is  produced  either  by  absorption  of 
bone  or  by  disease  of  the  epiphysial  cartilage  and  consequent 
arrest  of  growth.     But  it  is  important  to  remember  that,  after 
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all  active  disease  has  subsided,  a  limb  may  continue  to  grow  more 
slowly  than  that  of  the  healthy  side,  and  that,  when  a  child  has 
recovered  A\ithout  any  shortening,  it  does  not  follow  that  in  the 
future  the  limb  will  be  as  long  as  its  fellow. 

In  any  case  of  tuberculous  joint  disease,  a  natural  cure  may 
result,  the  limb  either  completely  recovering  or  being  fixed  by 
anchylosis  (see  p.  393).  In  many  instances,  however,  in  which 
the  disease  has  not  been  treated  in  an  early  stage,  the  patient 
loses  his  Hfe.  A  fatal  termination  may  be  brought  about  in  one 
of  several  ways. 

In  some  patients,  death  results  from  exhaustion,  arising  from 
the  constant  pain  and  want  of  rest,  combined  wdth  the  suppurative 
or  hectic  fever  which  accompanies  the  formation  of  large  quan- 
tities of  pus.  In  others,  amyloid  disease  of  the  hver,  kidney,  and 
intestines  supervenes,  and  in  the  remainder  acute  tuberculosis 
or  tuberculous  phthisis  terminates  the  case. 

The  fact  that  tubercle  is  present  in  the  joints  in  cases  of 
so-called  strumous  disease  is  naturally  of  great  clinical  impor- 
tance, and  affords  a  ready  explanation  for  the  occasional  develop- 
ment of  a  more  general  tuberculosis.  Many  surgeons,  acting 
upon  the  assumption  that  the  danger  of  general  infection  is 
considerable,  have  therefore  advised  the  early  excision  of  all 
such  joints.  There  can,  however,  be  no  doubt  that  treatment 
founded  on  such  ideas  is  not  supported  by  pathological  investiga- 
tions, for  in  these  patients  there  may  almost  always  be  found 
tuberculous  glands  or  other  sources  of  tuberculous  infection,  and 
it  is  quite  certain  that  the  dangers  of  general  tuberculosis  in  any 
case  of  early  joint  disease  placed  mider  proper  treatment  are 
very  slight.  On  the  other  hand,  it  is  now  the  opinion  of  various 
surgeons  that  operative  interference  with  tuberculous  joints  is 
itself  hable  to  promote  general  infection,  and  I  have  myself  seen 
cases  in  which  excision  has  been  followed  by  the  rapid  formation 
and  diffusion  of  tubercle.  Lastly,  it  should  be  remembered  that, 
in  r.ven  tbe  most  complete  excisions,  it  is  generally  impossible  to 
be  certain  of  removing  all  the  tuberculous  tissues. 

Syphilitic  Diseases  of  the  Joints. 

Syphihs  may  affect  the  joints  in  one  of  three  ways — (1)  In  the 
early  periods  of  the  constitutional  affection,  at  the  time  when  the 
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patient  is  suffering  from  the  so-called  secondary  symptoms,  one 
or  more  articulations  may  be  the  seat  of  a  subacute  synovitis. 
There  are  no  records  of  post-mortem  examinations  of  such  joints, 
but  it  is  probable  that  the  changes  in  them  do  not  differ  from  those 
met  with  in  cases  of  simple  serous  synoxntis. 

(2)  In  the  later  stages  of  syphihs,  at  a  time  when  the  patient 
is  subject  to  gummatous  or  rupial  ulcers,  to  necrosis  or  caries 
of  the  bones,  &c.,  the  synovial  membrane  may  be  the  seat  of 
inflammatory  effusion,  and  gummatous  masses  may  develop  in 
the  synovial  and  sub-synovial  tissues.  In  such  cases  there  is 
much  thickening  of  the  affected  parts,  and  considerable  destruc- 
tion of  the  articular  structures  (see  Fig.  109). 

Pig.  109. 


Knee-joint  from  a  man  who  died  of  Syphilis.  The  syno- 
vial membrane  is  thickened  and  infiltrated  by  gummatous 
deposit. 


(3)  The  articular  extremities  of  the  bones  may  be  affected  in  a 
manner  similar  to  the  shafts,  and  an  inflammation,  commencing 
in  the  periosteum,  may  extend  to  the  neighbouring  joint. 

Considering  the  prevalence  of  syphihs,  the  joints  are  com- 
paratively rarely  affected  in  this  disease. 

In  inherited  syphilis  also  the  joints  may  be  affected  in  the 
same  manner  as  in  the  last  two  varieties  just  mentioned,  but,  in 
addition,  there  are  special  varieties  of  arthritis  which  are  peculiar 
to  the  inherited  form  of  the  disease,  and  apart  from  the  lesions 
about  the  epiphysial  cartilage  which  have  already  been  described 
in  the  chapter  on  "  congenital  syphihs." 

First,  there  is  a  form  of  very  chronic  synovitis  which  occurs 
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usually  between  the  ages  of  eight  and  fifteen,  and  is  most  common 
about  the  middle  of  this  period.  In  a  large  proportion  of  the 
patients  there  is  a  coincident  interstitial  keratitis,  and  there  ma,y 
be  other  e\adence  of  sypliilis.  It  affects " 
especially  the  knees,  is  of  gradual  onset, 
and  results  in  very  considerable  effusion 
without  any  severe  pain.  The  patient 
is  seldom  incapacitated,  and  flexion 
and  extension  movements  are  generally 
smooth  and  free.  The  condition  of 
the  joint  is  most  often  one  of  hydro- 
arthrosis,  and  the  articular  bone  does 
not  show  any  signs  of  disease.  Although 
these  cases  are  not  very  rare,  there  do 
not  appear  to  be  any  recorded  exami- 
nations of  joints  thus  affected. 

Secondly,  the  articular  cartilage  and 
bone,  as  well  as  the  synovial  membrane, 
may  be  the  seat  of  very  pecuhar  lesions, 
which  appear  to  have  been  first  noticed 
by  Virchow,  and  of  which  there  are 
only  three  or  four  recorded  cases.  A 
series  of  such  joints,  all  from  the  same 
patient,  is  preserved  in  the  Museum  of 
St.  Bartholomew's  Hospital,  and  the 
case  has  been  recorded  in  vol.  Ixx.-  of 
the  Royal  Medical  and  Chirurgical 
Society's  Transactions.  The  cartilage 
is  affected  in  two  ways.  There  is  over- 
growth and  the  development  of  ecchon- 
droses,  gi^^ng  tht  joint  very  much  the 
appearance  of  one  affected  by  osteo- 
arthritis ;  and  there  is  also  a  peculiar 
gouging  out  of  the  articular  cartilage 
in  many  places,  resulting  in  crescentic 
or  circular  ca\nties  in  it,  some  of  which 
penetrate  its  whole  depth  and  involve  the  subjacent  bone.  The 
latter  is  rarefied  at  such  points  and  may  be  destroyed  to  a  depth 
of  a  quarter  of  an  inch  or  more  by  a  chronic  osteitis  which 


Disease  of  the  Humerus 
from  a  case  of  Congenital 
Syphilis,  showing  the  goug- 
ing of  the  articular  cartilage, 
and  the  ulceration  of  the 
compact  bone. 
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leaves  its  articular  surface  pitted  and  deformed.  The  synovial 
membrane  in  the  specimen  in  St.  Bartholomew's  Museum  is  most 
extensively  altered,  being  greatly  thickened,  and  presenting  over 
its  entire  surface  large  pendulous  fringes,  giving  it  a  shaggy 
appearance,  and  simulating  very  closely  the  fringed  membrane 
of  osteo-arthritis.  There  are  no  gummata  in  the  synovial  mem- 
brane and  it  does  not  adhere  to  the  neighbouring  cartilage  or 
ligaments.  The  synovial  fluid  is  greatly  increased  in  quantity. 
In  the  case  to  which  allusion  has  been  made  the  disease  was 

Fig.  111. 


Disease  of  Knee  from  n  ease  of  Congenital  Syphilis,  show 
ing  the  fringed  synovial  membrane  and  the  gouging  of  the 
articular  cartilage  of  the  femur. 

very  chronic,  and  was  characterised  by  swelling  of  the  joints  with 
some  stiffness  and  pain  on  movement. 


Anchylosis. 

The  term  "  anchylosis  "  is  commonly  employed  to  indicate  a 
condition  of  complete,  or  partial,  immobility  of  a  joint  due  to 
adhesions  between  different  portions  of  the  articular  surfaces. 


Fig.  112. 
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In  all  cases  anchylosis  is  the  result  of  pre-existing  inflammation, 
and  the  extent,  position,  and  density  of  the  adhesions  depend 
upon  the  tissues  which  have  been  involved  in  the  inflammation, 
on  the  amount  of  destruction  which  the  tissues  themselves  have 
undergone,  and  on  the  nature  of  the  inflammatory  process. 
Where  the  inflammation  has  been  acute,  and  has  progressed  to 
the  formation  of  pus  in  large  quantities,  as  in  acute  suppurative 
arthritis,  the  anchylosis  is  Hable  to  be  very  firm  and  bony, 
whilst  in  cases  of  simple  chronic  syno- 
vitis there  is  usually  no  attempt  at  the 
formation  of  any  adhesions.  In  tuber- 
culous disease,  where  there  is  little  ten- 
dency to  repair,  anchylosis  is  liable  to 
be  not  very  firm,  whilst  in  osteo-arthritis 
anchylosis  never  results  except  in  the 
spinal  joints. 

In  those  cases  where  the  inflamma- 
tory processes  have  involved  the  syno- 
vial membrane,  the  Hgaments,  and  the 
cartilages  only,  the  adhesions  are  com- 
posed of  fibrous  tissue  ;  but  where  the 
bones  have  been  afiected,  and  especially 
when  there  has  been  suppuration,  bony 
anchylosis  or  osseous  miion  of  two 
granulating  surfaces  is  common. 

Adhesions  may  be  formed  in  the 
following  ways  : 

(1)  If  two  layers  of  synovial  mem- 
brane in  a  state  of  inflammation  are 
kept  in  constant  apposition,  the  surfaces  may  become  united  by 
fibrous  tissue,  just  as  may  the  opposed  surfaces  of  the  pleurae. 
Thus,  in  the  knee-joint,  it  is  common  to  find  the  anterior  and 
posterior  surfaces  of  the  synovial  pouch  beneath  the  quadriceps 
tendon  adherent,  and  the  pouch  in  many  cases  obhterated. 

(2)  Two  opposed  surfaces  of  ulcerating  cartilage  may  be  united 
by  the  development  of  fibrous  tissue  between  them — e.g.,  the 
patella  may  be  fixed  to  the  external  condyle  of  the  femur. 

(3)  Inflammatory  exudation  into  the  ligaments  may  become 
developed  into  fibrous  tissue,  and  the  latter,  by  its  subsequent 


An  Anchylosed  Knee-joint. 
The  patella  is  fixed  to  the 
femur  by  bone,  but  the  rest  of 
the  anchylosis  is  by  fibrous 
tissue.  The  tibia  has  been 
dislocated  backwards  to  a 
considerable  extent. 
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contraction,  may  interfere  Avith  the  proper  movements  of  the 
articulation.  Thus,  in  disease  of  the  knee,  when  the  joint  has 
long  been  kept  in  a  state  of  flexion,  the  posterior  hgament  of 
Winslow  may  be  found  permanently  thickened  and  contracted, 
and  may  frustrate  all  attempts  at  complete  extension. 

(-t)  Two  opposed  osseous  surfaces  in  a  state  of  inflammation 
may  join  to  one  another  by  bone  in 
the  same  manner  as  the  ends  of  a  Fig.  11,3. 

bone  unite  after  a  fracture.  Some- 
times this  union  is  so  complete  that 
the  two  bones  are  welded  together 
in  such  a  manner  that  their  Une  of 
junction  cannot  be  distinguished. 
To  such  a  condition  the  name  of 
"  synostosis  "  has  been  apphed. 

In  addition  to  these  varieties  of 
anchylosis,  it  must  be  remembered 
that  spurious  anchylosis,  or  fixation 
of  a  joint  by  changes  in  the  tissues 
outside  it,  is  of  common  occm'rence. 
This  may  be  brought  about  in 
various  ways. 

(a)  Where  a  joint  is  diseased,  the 
muscles  which  regulate  its  move- 
ments cause  partial  or  complete  im- 
mobihty  by  tonic  reflex  contraction, 

and  thus  prevent  the  patient  from  sufEering  the  pain  which  would 
result  from  friction  between  the  articular  surfaces. 

(6)  Inflammatory  exudation  around  a  joint  may  cause  thicken- 
ing and  adhesion  of  the  peri-articular  tissues,  such  as  the  tendons, 
muscles,  or  fasciae. 

(c)  In  cases  where  a  joint  has  been  long  maintained  in  a  bent 
position,  the  soft  tissues  on  the  side  of  flexion  accommodate 
themselves  to  the  altered  position  of  the  bones,  and  finally  become 
too  short  to  allow  of  complete  extension.  This  condition  may 
often  be  seen  in  cases  of  long-standing  disease  of  the  knee-joint, 
and  is  liable  to  cause  much  difficulty  in  cases  of  excision. 


Hip-joint  showing  Complete 
Bony  Anchylosis. 


CHAPTER  XLTTI. 
DISEASES  OF  THE  PENIS  AND  SCROTUM. 

Ectopia  Vesicae  and  Epispadias. 

Ectopia  vesic.e,  or  extroversion  of  the  bladder,  consists  of  a 
deficiency  of  the  anterior  vesical  wall  and  of  the  corresponding 
part  of  the  abdominal  parietes,  and  results  from  failure  in  closure 
of  the  lower  part  of  the  foetal  body-caxaty. 

In  such  cases  the  bladder,  being  incomplete  in  front,  fails  tc 
act  as  a  reservoir,  and  the  urine  escapes  as  rapidly  as  it  passes 
from  the  ureters.  The  posterior  vesical  wall  is  thrust  forward, 
just  above  the  pubes,  by  the  pressure  of  the  abdominal  \dscera. 
and  presents  a  mucous  surface,  which  is  often  swollen  and 
inflamed,  either  on  a  level  with  the  surrounding  skin  or  else 
protruding  in  front  of  it.  On  this  surface  the  orifices  of  the 
ureters  may  be  seen,  the  urine  being  passed  from  them  at  short 
intervals  in  minute  jets.  The  urethral  orifice  is  always  imperfect, 
and  the  penis  itself  is  small  and  in  a  condition  of  "  epispadias,"  the 
corpora  cavernosa  being  separated  and  the  roof  of  the  urethra 
undeveloped,  so  that  the  urine  flows  along  a  shallow  groove 
instead  of  through  a  mucous  canal.  The  pubic  bones  are  usually 
separated  in  the  middle  line  by  a  considerable  interval,  the  recti 
muscles  consequently  diverging  to  reach  their  attachments.  The 
testes  are  commonly  retained,  and  inguinal  hernise  are  of  frequent 
occurrence.  The  deficiency  in  the  abdominal  wall  extends  as 
high  as  the  umbihcus. 

Hypospadias. 

"  Hypospadias  "  is  the  term  applied  to  a  cleft  condition  of  the 

floor  of  the  urethra,  which  then  forms  a  groove  instead  of  a  cana' 

on  the  under  surface  of  the  penis.     It  results  from  imperfecl 

396 


PHIMOSIS.  397 

fusion  of  the  two  sides  of  the  uro-genital  aperture  which  in  early 
foetal  hfe  forms  an  antero-posterior  sht  or  fissure  at  the  lowest 
part  of  the  abdomen. 

In  the  female,  this  fissure  does  not  close,  and,  while  its  two 
lateral  boundaries  form  the  labia,  the  chtoris  is  developed  at  its 
anterior  commissure.  In  the  male,  the  two  halves  normally 
unite,  forming  the  scrotum  below,  and  closing  in  the  floor  of  the 
urethra  anteriorly. 

In  shght  forms  of  hypospadias,  the  glans  and  prepuce  alone  are 
cleft.  In  more  severe  cases  the  urethra  is  opened  up  as  far  back 
as  the  scrotum,  whilst  in  complete  hypospadias  the  fissure  extends 
as  far  back  as  the  membranous  urethra,  the  scrotum  being  dixaded 
in  the  middle  fine.  In  such  cases  as  these  the  cleft  scrotum,  with. 
its  contained  testes,  closely  resembles  the  labia,  and  the  penis, 
being  very  imperfectly  developed,  aids  the  illusion.  It  is  by  no 
means  uncommon  for  male  children  with  this  deformity  to  be 
brought  up  as  females,  the  error  not  being  discovered  until  the 
period  of  puberty  approaches.  When  hypospadias  is  slight,  it 
causes  no  inconvenience,  but  in  those  cases  where  the  whole 
urethra  is  affected  the  penis  during  erection  is  curved  downwards, 
and  connection  is  rendered  impossible. 

Phimosis. 

The  term  ''  phimosis  "  is  employed  to  indicate  any  condition 
of  the  prepuce  which  prevents  its  retraction  over  the  glans  penis. 
In  the  great  majority  of  cases  phimosis  is  a  congenital  defect,  and 
one  which  often  gives  rise  to  troublesome  symptoms.  It  causes 
retention  of  the  secretion  of  the  sebaceous  glands  in  the  neigh- 
bourhood of  the  corona  glandis,  and  consequent  continued  irrita- 
tion from  the  presence  of  the  retained  matter.  If  the  condition 
is  not  reheved,  the  inner  surface  of  the  prepuce  is  Uable  to  become 
adherent  to  the  glans.  Vesical  irritability,  with  frequent  mictu- 
rition, straining,  hernia?,  prolapse  of  the  rectum,  and  nocturnal 
incontinence  of  urine  are  amongst  the  most  frequent  troubles 
which  arise  from  this  affection. 

Phimosis  may  also  result  from  inflanmiatory  swelling  in  con- 
nection with  gonorrhoea  or  venereal  sores,  but  is  then  usually 
transient.     In  some  cases,  however,  the  contraction  of  a  cicatrix 
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causes  permanent  narrowing  of  the  preputial  orifice,  and  in  old 
men  the  same  condition  is  liable  to  supervene  upon  the  cracks  and 
fissures  which  are  not  infrequently  met  with  on  the  prepuce. 


Paraphimosis. 

Paraphimosis  results  from  retraction  of  a  tight  prepuce  behind 
the  corona  glandis,  where  it  remains  fixed.  Paraphimosis  may 
occur  in  connection  with  a  congenitally  tight  preputial  orifice,  but 
it  more  often  follows  upon  retraction  of  an  inflamed  prepuce  in 
a  case  of  gonorrhoea.  In  consequence  of  the  constriction  of  the 
glans  by  the  tight  preputial  orifice,  it  becomes  congested,  whilst 
at  the  same  time  the  constriction  also  tightens  and  the  prepuce 
becomes  swollen  and  oedematous.  If  the  condition  be  not  reheved, 
the  tight  preputial  orifice  usually  ulcerates  or  sloughs  in  some 
part  of  its  circumference,  but  the  glans  penis  itself  hardly  ever 
becomes  gangrenous. 


Epithelioma  of  the  Penis. 

Epithehoma  of  the  penis,  as  of  other  parts,  occurs  chiefly  in  old 
men.  It  almost  invariably  commences  on  the  prepuce  or  the 
glans,  and  is  very  rarely  seen  as  a  primary  affection  of  the  body 
of  the  penis.  Phimosis,  or  cracks  and  fissures  of  the  prepuce,  are 
generally  believed  to  act  as  predisposing  causes. 

Commencing  as  a  warty  growth,  the  increase  of  the  epithelioma 
is  generally  rapid.  Its  surface  soon  ulcerates,  and  the  deeper 
tissues  become  at  an  early  stage  infiltrated  and  indurated.  If 
left  alone,  it  extends  along  the  corpora  cavernosa  and  the  corpus 
spongiosum  to  the  perineum,  and  subsequently  to  the  neck  of  the 
bladder.  Obstruction  to  the  outflow  of  urme,  with  severe  cystitis, 
supervenes,  and  hfe  is  often  terminated  by  kidney  disease  result- 
ing from  the  foul  and  unhealthy  state  of  the  bladder.  The 
inguinal  glands  are  early  enlarged  by  formation  in  them  of 
secondary  growths,  and  in  many  cases  similar  disease  extends  to 
the  deeper  lymphatic  glands  along  the  ihac  vessels  and  in  the 
lumbar  regions.  Deposits  may  also  form  in  the  viscera,  but  are 
not  of  common  occurrence. 
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Innocent  tumours  of  the  penis  are  rare,  and  do  not  require 
special  mention.  Venereal  warts  are  treated  of  in  the  chapter  on 
Gonorrhoea. 

Chimney-Sweep's  Cancer— Epithelioma  of 
the  Scrotum. 

The  occurrence  of  epithelioma  of  the  scrotum  is  undoubtedly 
caused  by  the  habitual  presence  of  soot  in  its  rugse,  and  it  may  be 
mentioned  that,  in  sweeps,  and  also  in  those  working  with  tar 
and  with  paraffin,  epitheliomata  appear  specially  Kable  to  develop 
on  other  parts  of  the  body.  It  is  commonly  stated,  and  beheved, 
that  epithelioma  of  the  scrotum  is  becoming  less  common,  but  it 
is  doubtful  whether  this  is  really  the  case. 

The  disease  commonly  commences  as  a  wart,  which,  after  a 
time,  ulcerates  and  extends,  as  do  epithehomata  in  other  parts. 
Even  when  apparently  a  simple  wart,  the  disease  is  really  of  a 
mahgnant  nature,  and  I  have  had  opportimities  of  verifying  this 
statement  by  microscopical  examination  of  growths  no  larger  than 
a  split  pea.  If  untreated,  the  growth  extends  to  the  perineum 
and  penis,  in  much  the  same  manner  as  when  epithelioma  com- 
mences in  the  latter  organ.  The  inguinal  glands  are  also  early 
occupied  by  secondary  growths  which  may  also  become  dissemi- 
nated in  the  viscera. 

Innocent  tumours  of  the  scrotum  are  comparatively  rare,  and 
of  no  special  importance.  The  most  common  of  them  is  the  soft 
fibroma,  which  occasionally  attains  a  considerable  size. 


CHAPTER  XLIV. 
GONORRHCEA  AND  STRICTURE. 

Gonorrhoea. 

GoNORRHCEA  is  a  specific  inHainniation  of  the  urethra  and  con- 
tiguous parts,  and  is  always  transmitted  by  contagion.  A  micro- 
coccus, to  which  the  name  of  "  gonococcus  "  has  been  given,  has 
been  fomid  to  be  constantly  present  in  all  cases  of  gonorrhoea  ; 
the  organism  in  question  occurs  typically  in  pairs  or  in  fours  and 
resembles  the  meningococcus  and  the  Micrococcus  catarrhahs  in 
a  negative  reaction  with  Gram's  stain,  to  which  the  great  majority 
of  pyogenic  cocci  react  positively.  The  gonococci  are  chiefly 
found  enclosed  within  the  leucocytes  and  epithelial  cells  of  the 
gonorrhoeal  discharge.  Before  entering  into  a  description  of 
gonorrhoea,  however,  it  may  be  pointed  out  that  all  forms  of 
urethritis  are  certainly  not  of  gonorrhoeal  origin,  many  of  them 
being  due  to  infection  by  irritating  secretions  from  the  vagina  or 
uterus,  or  to  the  passage  of  instruments.  In  other  cases  the 
presence  of  uric  acid  crystals  in  the  urine  may  cause  urethritis, 
and  in  gouty  subjects  this  may  be  accompanied  by  a  profuse 
purulent  discharge. 

In  gonorrhoea  the  inflammation,  originated  by  the  application 
of  gonorrhoeal  pus  to  the  glans  penis  and  orifice  of  the  urethra, 
often  extends  along  the  whole  length  of  that  passage,  though  it 
is  usually  most  intense  in  the  fossa  navicularis.  The  mucous 
membrane  is  swollen  and  intensely  injected,  and  a  secretion,  at 
first  of  mucus  and  serum,  but  very  soon  of  pus,  is  rapidly  estab- 
lished. The  amomit  of  pus  discharged  is  usually  very  great,  and 
in  some  cases  the  distended  capillaries  give  way  and  allow  a 
discharge  of  blood.  After  lasting  for  a  week  or  more,  the  acute 
inflammation  slowly  subsides,  the  discharge  becomes  less  abun- 
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dant  and  less  purulent,  and,  after  persisting  as  a  watery  exudation 
for  a  variable  time,  finally  entirely  ceases. 

It  is  by  no  means  an  uncommon  thing,  in  those  who  have 
suffered  from  gonorrhoea,  to  find  a  slight  degree  of  inflammation 
persisting  in  the  posterior  part  of  the  urethra  for  many  months 
or  even  years.  In  such  cases,  when  the  urine  is  examined  against 
a  dark  background,  very  dehcate  threads  may  be  seen  floating 
in  it.  They  consist  of  a  basis  of  mucus,  entangling  a  number 
of  epithehal  cells  and  leucocytes.  Micro-organisms  may  be 
present  in  these  threads  in  small  numbers,  but  the  gonococcus 
cannot  as  a  rule  be  found.  The  threads  are  often  known  as 
"  prostatic  threads  "  and  are  probably  derived  from  the  mucous 

Fiti.  lu. 


(1)  Gonococci.     (2)  Gonocoeci  in   pus-cells.     (3)  Cioiiocccci 
in  an  epithelial  cell.     (From  Fliigge's  "  Hygiene.") 

glands  of  the  posterior  urethra.  Their  presence  may  often  give  a 
clue  to  a  past  urethritis,  but  they  do  not  necessarily  prove  such 
urethritis  to  have  been  gonorrhoeal  in  nature. 

It  is  nevertheless  certain  that  gonorrhoeal  infection  may  remain 
latent  in  the  posterior  urethra  for  long  periods,  and  that  recur- 
rences of  the  discharge  may  be  induced  by  alcohohc  excess  or 
sexual  intercourse,  apart  from  any  re-infection.  The  recognition 
of  latent  gonorrhoea  is  often  of  importance  in  cases  where  marriage 
is  in  prospect,  and  w^hen,  as  is  often  the  case,  gonococci  cannot 
be  demonstrated,  a  useful  test  consists  in  the  subcutaneous 
administration  of  a  somewhat  large  dose  of  gonococcal  vaccine 
{e.g.,  one  or  two  hundred  milUon).  In  latent  gonorrhoea  this 
procedure  commonly  hghts  up  an  acute  recurrence  of  the  disease, 
but  it  is  dangerous  to  employ  it  in  cases  with  ocular  complications, 
even  when  these  are  quiescent. 

During   the   height   of   the   gonorrhoeal   attack,    the   corpus 
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spongiosum  is  itself  infiltrated  with  plastic  effusion,  and  the 
whole  penis  is  swollen  and  tender.  There  is  usually  much  pain, 
and  increased  frequency  of  micturition,  often  accompanied  by  a 
good  deal  of  fever.  The  swelling  of  the  urethral  mucous  mem- 
brane frequently  causes  some  difficulty  of  mictiu-ition,  and  occa- 
sionally induces  complete  retention  of  urine.  Painful  erections 
of  the  penis,  or  "  chordee,"  are  an  almost  constant  accompani- 
ment of  the  acute  stage,  and  are  characterised  by  distortion  of  the 
organ  so  that  it  forms  a  curve,  ■';\dth  the  concavity  downwards. 
This  condition  results  from  the  presence  of  plastic  exudation  in 
the  corpus  spongiosum,  and  a  consequent  interference  with  its 
erectile  tissue. 

Complications  of  Gonorrhoea. 

The  comphcations  of  gonorrhoea  are  so  numerous  that  it  is 
impossible  to  describe  all  of  them  at  length,  but  they  are  of 
sufficient  importance  to  require  some  mention. 

As  regards  the  penis  itself,  either  phimosis  or  paraphimosis 
may  arise,  as  already  described,  and  inflammation  of  the  prepuce 
(posthitis)  and  of  the  glans  penis  (balanitis)  are  of  frequent 
occurrence.  Inflammation  of  the  lymphatics  of  the  penis,  and 
locahsed  inflammatory  induration  of  the  corpus  spongiosum  or 
corpora  cavernosa,  are  more  rare.  Warty  growths  about  the 
prepuce  and  glans  generally  result  from  want  of  cleanliness  in 
cases  where  the  discharge  has  lasted  a  long  time. 

Inflammation  of  the  lymphatic  glands  in  the  groin  is  common, 
and  is  very  liable  to  terminate  in  suppuration  or  the  formation  of 
a  "  bubo."  The  pus  formed  in  the  glands  under  these  circum- 
stances does  not  as  a  rule  contain  gonococci,  but  the  ulcers  which 
may  form  when  they  discharge  are  unhealthy  and  little  prone  to 
heal.  In  rare  cases  the  glands  in  the  iliac  fossa  are  affected,  and 
deep-seated  suppuration  ensues. 

Epididymitis  and  orchitis  are  amongst  the  most  common  of  the 
comphcations  of  gonorrhoea,  and  are  more  prone  to  develop  in  the 
second  or  third  week  than  at  an  earher  date.  They  probably 
result  from  a  direct  extension  of  the  inflammation  of  the  prostatic 
urethra  to  the  ejaculatory  ducts  and  the  vas  deferens,  but  are 
considered  by  some  authors  to  be  of  metastatic  origin.     In  many 
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cases  the  onset  of  the  epididymitis  is  followed  by  a  diminution 
of  the  urethral  chscharge,  and  its  subsidence  by  a  return  of  the 
urethritis.  For  further  details  the  chapter  on  the  Testes  may  be 
consulted. 

Urethral  or  peri-urethral  abscess  is  to  be  placed  among  the 
rarer  compHcations  of  gonorrhoea.  It  may  develop  along  any 
part  of  the  corpus  spongiosum,  but  is  most  common  in  the 
perineum  and  close  to  the  urethral  orifice.  Such  abscesses  are 
supposed  to  result  from  suppuration  around  one  of  the  lacimse  in 
the  urethral  floor.  If  opened  early  they  do  not  usually  commu- 
nicate with  the  urethra,  but,  if  left  alone,  they  are  Uable  to  open 
into  the  latter. 

Acute  and  chronic  prostatitis  are  fortunately  comparatively 
infrequent.  They  are  more  fully  described  in  the  chapter  on  the 
Prostate. 

Cystitis  in  its  milder  form  is  not  uncommon,  whilst  acute 
cystitis,  though  rare,  is  a  most  serious  and  dangerous  complica- 
tion. True  gonococcal  cystitis  is,  however,  of  extreme  rarity. 
Exceptional  cases  have  been  recorded  of  extension  of  inflamma- 
tion along  the  ureters  to  the  kidneys,  with  consequent  pyelitis 
and  nephritis. 

Gonorrhceal  ophthalmia  is  one  of  the  most  acute  and  serious 
forms  of  inflammation  to  which  the  eye  is  subject.  Commencing 
in  the  conjunctiva,  the  inflammation  rapidly  extends  to  the  cornea 
and  sclerotic,  is  accompanied  by  much  purulent  discharge,  and 
is  liable  to  terminate  in  sloughing  or  ulceration  of  the  cornea, 
and  consequent  destruction  of  the  entire  globe.  Gonorrhceal 
ophthalmia  and  many  cases  of  "  ophthalmia  neonatorum  "  are 
the  result  of  contagion  by  gonorrhceal  pus,  and  it  is  evident  that 
the  other  eye  is  very  prone  to  be  impUcated  by  inoculation  with 
the  discharge  of  its  fellow.  The  gonococcus  can  readily  be  found 
in  the  conjunctival  secretion. 

Gonorrhceal  sclerotitis  is  usually  associated  with  gonorrhceal 
rheumatism,  and,  beyond  being  exceedingly  intractable  and 
chronic,  does  not  differ  from  sclerotitis  arising  from  other  causes. 
Gonorrhceal  iritis  is  not  imcommon. 

Gonorrhceal  rheumatism  has  already  been  dealt  with  in  a 
previous  chapter. 

Gonorrhoea  in  women  is  principally  an  inflammation  of  the 
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vagina,  but  the  neighbouring  parts  are  commonly  imphcated. 
Its  phenomena  are  much  the  same  as  in  the  male  with  the 
natural  anatomical  differences  ;  but  owing  to  the  large  number 
of  other  micro-organisms  present,  it  is  far  more  difficult  to  demon- 
strate the  gonococcus  in  the  female  than  in  the  male.  The  best 
places  to  search  for  it  are  the  urethra  and  the  cervix  uteri,  not 
the  vagina  itself. 

Inflammatory  oedema  of  the  vulva  is  sometimes  very  marked 
and  the  swelling  great.  Vulvar  abscesses  are  also  common.  The 
urethra  is  frequently  imphcated  ;  the  bladder  more  rarely.  The 
cervix  uteri  is  commonly  involved,  and  the  disease  may  extend 
to  the  body  of  the  uterus  and  to  the  Fallopian  tubes.  Ovaritis 
is  probably  more  common  than  is  generally  supposed,  and 
peritonitis  occasionally  results  from  extension  of  inflammation 
from  the  tubes  or  ovaries.  True  gonococcal  peritonitis  is,  how- 
ever, very  uncommon.  Pyosalpinx,  or  chronic  suppuration  of 
the  tubes  with  distension  by  pus  and  consequent  formation  of 
adhesions  to  surrounding  parts,  is  attributable  to  gonorrhoea  in 
a  considerable  proportion  of  cases.  Infection  is  said  to  persist 
in  the  cervix  uteri  and  urethra  much  longer  than  in  the  vagina 
itself,  possibly  because  the  absence  of  glands  in  the  vagina  renders 
it  unsuited  for  the  prolonged  lodgment  of  the  gonococcus. 

There  is  a  form  of  purulent  vulvo-vaginitis  which  is  by  no 
means  rare  in  little  girls,  and  which  is  truly  gonorrhoeal  in  natvu'e. 
The  gonococcus  can  often  be  readily  demonstrated.  Trouble 
may  arise  in  children's  hospitals  by  the  spread  of  this  complaint 
from  case  to  case. 

Stricture  of  the  Urethra. 

Stricture  of  the  urethra,  or  narrowing  of  its  calibre,  is  commonly 
described  as  of  three  varieties — (1)  congestive  ;  (2)  spasmodic  ; 
(3)  organic.  In  the  present  chapter  it  is  to  the  last  of  these 
varieties  alone — the  organic — that  the  term  wdll  be  applied. 
Congestive  stricture  is  but  another  name  for  inflammatory  swell- 
ing of  the  mucous  membrane,  such  as  has  already  been  described 
as  occasionally  causing  retention  of  urine  in  gonorrhoea.  Spas- 
modic stricture  does  not  exist  fer  se,  though  spasm  may  compli- 
cate either  an  organic  stricture  or  any  irritated  or  inflammatory 
condition  of  the  bladder  or  urethra. 


Fig.  115. 
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Organic  stricture  is  a  narrowing  of  the  urethra  by  the  forma- 
tion of  fibrous  tissue,  and  results  almost  invariably  from  gonor- 
rhoea, chancre,  or  injury.  It  has  already  been  said  that,  after 
the  acute  inflammatory  stage  of  gonorrhoea  has  subsided,  a 
chronic  urethritis,  or  "  gleet,"  is  apt  to 
persist  for  some  time.  It  is  to  this  chronic 
inflammation  of  the  urethra,  rather  than 
to  the  acute  urethritis,  that  the  organic 
stricture  is  to  be  attributed.  All  chronic 
inflammations  are  more  liable  to  cause  the 
formation  of  fibrous  tissue,  and  consequent 
indm'ation  and  thickening,  than  are  acute 
attacks,  and  thus  the  urethra  is  narrowed 
by  the  contraction  of  scar-tissue  formed  in 
its  walls. 

In  cases  of  laceration,  also,  the  torn 
urethra  is  mended  by  a  scar  of  fibrous 
tissue,  and  this,  hke  all  other  scars,  tends 
to  contract,  and  thus  to  narrow  the  tube. 
These  strictures,  which  are  named  trau- 
matic, are  almost  always  situated  in  the 
bulbous  or  membranous  urethra,  and  are 
often  very  tight  and  not  easily  dilatable. 

Strictures  resulting  from  gonorrhoea  may  the  meatus, 
affect  almost  any  part  of  the  urethra. 
Those  seen  in  museums  are  most  common  in  the  membranous 
and  bulbous  portions,  but  the  less  severe  varieties,  which  do  not 
so  often  find  their  way  into  museums,  are  at  least  as  common, 
if  not  more  common,  in  the  penile  urethra.  Strictures  at  the 
meatus  sometimes  result  from  another  cause,  namely,  the  con- 
traction of  scars  after  the  heahng  of  venereal  sores.  The  pros- 
tatic urethra  is  never  the  seat  of  stricture. 

Strictures  are  sometimes  classified  according  to  the  amount 
and  arrangement  of  the  fibrous  tissue  of  which  they  are  com- 
posed. Thus,  when  the  latter  forms  a  narrow  ring  round  the 
canal,  the  stricture  is  called  "  annular  "  ;  when  it  surrounds 
the  tube  for  a  greater  portion  of  its  length,  "  tubular  "  ;  and 
when  bands  of  fibres  pass  across  the  lumen  of  the  tube  from 
one  wall  to  another  the  term  "bridle  stricture"  is  employed. 


A  Urethra  laid  open 
showing  a  stricture 
about  two  inches  from 
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A  stricture  is  generally  narrower  and  less  dilatable  the  greater 
the  amount  of  its  fibrous  tissue,  and  to  those  strictures  in  which 
the  urethra  is  buried  in  a  mass  of  cicatricial  tissue  the  term 
''  cartilaginous  "  is  apphed,  on  account  of  their  great  density  and 
hardness. 

With  regard  to  the  position  of  a  stricture,  it  may  be  said  that 
the  nearer  it  is  to  the  meatus  the  less  capable  is  it  of  dilatation, 
and  strictures  of  the  meatus  itself  often  yield  only  to  cutting. 

Effects  of  Stricture. 

The  effects  of  stricture  on  the  urinary  organs  are  many  and 
serious.  They  are  usually  in  proportion  to  the  amount  of 
obstruction  to  the  passage  of  irrine,  and  may  be  to  a  great  extent 
prevented  by  proper  treatment.  Many  slight  strictures  are  never 
followed  by  any  serious  compHcations. 

The  urethra  behind  the  stricture  is  in  some  cases  thickened, 
for  its  muscular  coat  hypertrophies  in  order  to  overcome  the 
obstruction.  More  often  the  tube  is  dilated  by  the  backward 
pressure  of  the  urine,  and  is  sometimes  much  pouched. 

The  mucous  membrane  is  often  in  a  state  of  chronic  inflam- 
mation, and  is  not  infrequently  ulcerated  and  ragged,  the  lacunae 
being  enlarged  and  forming  httle  pockets  in  which  urine  and 
inflammatory  exudation  collect.  In  bad  cases  the  inflammation 
extends  to  the  tissues  around  the  urethra,  and  results  in  the 
formation  of  pus  in  this  situation.  In  other  cases  ulceration 
completely  penetrates  the  urethral  walls,  and  a  peri-urethral 
abscess  is  formed.  This  abscess  in  time  makes  its  way  to  the 
surface,  and  bm-sts,  thus  estabhshing  a  communication  with  the 
exterior,  and  forming  a  urinary  fistula.  In  these  cases  extrava- 
sation of  urine  is  prevented  by  the  plactic  effusion  into  the 
peri-m-ethral  tissues,  but  if  the  thinned  and  ragged  urethra 
yields  suddenly  during  the  act  of  micturition,  or  if  the  walls  of 
the  abscess  are  thin  and  tear,  then  extravasation  of  urine  results, 
the  urine  being  propelled  through  the  rent  in  the  urethral  walls, 
with  all  the  force  of  an  hypertrophied  bladder,  into  the  cellular 
tissue. 

The  m-ethi'a  almost  always  gives  way  in  the  membranous  or 
bulbous  portions,  and  the  urine,  guided  by  the  attachments  of 
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Fig.  116. 


the  fascige,  infiltrates  the  scrotum,  penis,  and  abdominal  walls, 
causing  sloughing  of  the  cellular  tissue  wherever  it  extends.  In 
bad  cases  large  portions  of  the  urethra  itself  may  slough. 

Retention  of  urine  does  not  result  from  obhteration  of  the 
urethra,  but  is  always  brought  about 
by  some  comphcation. 

It  has  already  been  said  that  the 
mucous  membrane  in  the  neighbour- 
hood of  the  stricture  is  often  inflamed, 
and  it  is  easy  to  understand  that  any- 
thing which  causes  an  increase  of  this 
condition — i.e.,  anything  which  excites 
active  congestion — may  induce  such 
an  amoimt  of  swelhng  as  temporarily  to 
block  up  the  already  obstructed  tube. 
In  addition  to  this,  spasm  of  the 
muscles  at  the  neck  of  the  bladder  or 
of  the  urethra  itself  may  result  from 
the  congestion,  or  from  an  acid  state 
of  the  urine.  Again,  where  there  is 
any  peri-urethral  inflammation  or  col- 
lection of  pus,  the  pressure  of  the 
inflammatory  products  may  obstruct 
the  flow  of  urine.  It  will  thus  be  seen 
that  the  final  cause  of  retention  is 
almost  always  some  local  spasm,  con- 
gestion, or  inflammation,  and  the 
knowledge  of  this  is  the  true  ke}^  to  all 
efficient  treatment.  Such  conditions 
are  usually  transient,  and,  when  they 
have  subsided,  the  urine  is  often  again 
voided  voluntarily,  and  instruments 
which  could  not  previously  be  passed  are  readily  introduced. 

However  long  urine  is  retained  the  bladder  hardly  ever  gives 
way.  In  cases  of  strictm-e,  this  viscus  is  usually  hypertrophied, 
and  by  its  involuntary  contractions  not  only  causes  the  patient 
much  pain,  but  also  over-distends  the  urethra  behind  the  stric- 
ture. It  is  in  consequence  of  these  conditions  that  in  bad  cases 
of  retention  the  urethra  bursts  and  the  urine  is  extravasated. 


A  Penis  with  a  Stricture 
of  the  Urethra  in  the  Mem- 
branous Portion.  The  blad- 
der walls  are  greatly  hyper- 
trophied. 
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The  bladder  in  all  loug-standing  cases  of  stricture  becomes 
hypertrophied — a  condition  which  results  from  the  increased 
force  required  to  expel  the  urine.  The  muscular  coat  of  the 
bladder  is  normally  arranged  in  interlacing  bundles  or  fasciculi,  . 
and  as  these  become  greatly  increased  in  size  in  all  cases  of 
hypertrophy,  and  are  seen  as  prominent  bands  beneath  the 
mucous  membrane,  the  term  "  fasciculated  "  is  often  applied  to 
such  bladders.  On  account  of  this  arrangement  of  the  muscular 
coat,  the  mucous  membrane  between  the  different  fasciculi  is 
insufficiently  supported,  and  when  the  bladder  contracts  and 
the  tension  of  the  fluid  in  it  is  raised,  the  mucous  coat  tends  to 
yield,  and  to  protrude  between  the  bmidles  of  muscular  fibres. 
Such  a  protrusion  is  called  a  "  sacculus,"  and  a  bladder  so  affected 
is  said  to  be  "  sacculated."  Saccuh  vary  much  in  size,  and  are 
sometimes  sufficiently  capacious  to  hold  as  much  as  a  pint  of 
uiiue.  However  large  they  may  be,  their  orifice  of  commmiica- 
tion  with  the  bladder  is  always  small.  They  are  hable  to  cause 
much  trouble,  for,  having  no  muscular  wall,  they  are  unable  to 
empty  their  contents  satisfactorily,  and  urine  remaining  in  them 
is  liable  to  decompose  and  so  to  keep  up  cystitis,  whilst  calculi 
are  also  occasionally  formed.  In  other  cases  the  sacculi  contract 
adhesions  to  the  intestines  and  other  neighbouring  structures, 
and  inflammation  spreading  from  them  may  be  the  cause  of 
peritonitis. 

The  thickened  bladder  is  often  the  seat  of  cystitis,  and  where 
this  has  been  of  long  standing  the  mucous  membrane  is  much 
pigmented,  and  of  a  dull  slate  colour.  Ulceration  is  not  common. 
The  dilatation  of  the  ureters  and  disease  of  the  kidneys,  which 
may  follow  on  strictm'e,  are  described  in  the  following  chapter. 


CHAPTER  XLV. 
SURGICAL  DISEASES  OF  THE  KIDNEY. 

Surgical  Kidney— Pyelo-Nephritis. 

The  term  ''  siu'gical  kidiiey  "  has  long  been  applied  to  those  cases 
in  which  the  renal  organs  become  diseased  as  a  result  of  some 
obstruction  to  the  outflow  of  urine  from  the  bladder,  but  pre- 
cisely similar  pathological  conditions  may  result  in  a  single 
kidney  from  any  mechanical  blocking  of  its  m'eter.  The  name 
is  a  bad  one,  for  it  seems  to  indicate  that  such  kidneys  result 
from  surgical  interference,  whereas  the  reverse  is  the  case  ;  they 
result  from  want  of  proper  surgical  treatment.  Pyelo-nephritis 
has  of  late  been  suggested  as  an  alternative  name,  but  is  itself 
not  altogether  free  from  objection. 

Causes. — The  diseases  of  the  urethra  and  bladder  which  cause 
surgical  kidney  act  in  more  ways  than  one.  First,  it  may  be 
said  that  any  persistent  irritation  of  these  parts  is  hable  to  cause 
reflexly  chronic  hypersemia  of  the  kidneys — a  condition  which, 
when  prolonged,  results  in  cell  exudation  and  the  formation  of 
fibrous  tissue  between  the  tubules,  and  thus  causes  ""  interstitial 
nephritis."  Second,  anything  which  obstructs  the  outflow  of 
urine  from  the  bladder  tends  to  obstruct  the  flow  of  urine  from 
the  ureters  into  the  bladder.  At  first  sight  this  does  not  appear 
quite  clear,  for  the  cavities  of  the  ureters  are  not  directly  con- 
tinuous with  that  of  the  bladder,  their  orifices  being  valvular  and 
never  becoming  dilated.  Why,  then,  should  they  have  difficulty 
in  emptying  their  contents  ?  The  answer  is  twofold.  First, 
obstruction  to  the  exit  of  urine  causes  hypertrophy  and  indura- 
tion of  the  bladder-walls,  and,  as  the  ureters  pass  obUquely 
through  the  thickened  tissues,  they  are  thus  subjected  to  com- 
pression.    Second,  if  the  bladder  is  frequently  over-disteuded, 
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the  tension  within  it  is  at  such  times  so  greatly  raised  that  it  is 
difficult  for  more  urine  to  find  an  entrance.  In  both  these  ways 
the  urine  is  retained  under  pressure  in  the  ureters,  and  thes^ 
tubes  become  first  hypertrophied  and  afterwards  distended. 
But  the  ureters  are  directly  continuous  with  the  pelves  and 

Fig.  117. 


A  Kidney  and  Ureter.  The  pelvis  and  calices  are  dilated 
and  the  renal  tissue  has  been  in  great  part  absorbed.  The 
ureter  also  is  much  distended.  (From  a  patient  who  died 
with  a  large  calculus  in  his  bladder.) 


calices  of  the  kidneys,  and  thus  these  also  are  distended  by  the 
retained  urine,  leading  to  hydi-onephrosis.  This  distension  of 
the  renal  cavities  causes  chronic  irritation  of  the  kidneys,  and 
so  interstitial  nephritis,  as  well  as  absorption  of  the  glandular 
tissue  itseK.  It  is  a  rule  of  pathology  that  constant  pressure 
induces  atrophy,  and  the  pressure  of  the  retained  urine  causes 
atrophy  or  absorption  of  the  pyramids,  whilst  it  simultaneously 


CHANGES  IN  THE  URETERS.  411 

distends  the  pehns  and  calices.  and  in  time  reduces  the  gland  to 
a  collection  of  cysts  bounded  only  by  the  distended  capsule  and 
by  thin  septa  of  renal  tissue. 

Morbid  appearances. — Examination  of  the  kidneys  and  their 
ureters  in  these  cases  shows  a  variety  of  conditions,  for  whereas, 
in  some,  inflammatory  changes  with  induration  and  contraction 
prevail,  in  others  the  effects  of  distension  are  most  marked. 

Thus,  the  ureters  are  thickened  both  by  an  increase  of  their 
muscular  coat  and  by  the  formation  of  fibrous  tissue.    They 

Fig.  118. 
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Section  through  the  Cortical  Portion  of  a  Surgical  Kidney. 
There  is  much  increase  of  connective -tisssue,  and  the  remain- 
ing renal  tubules  are  undergoing  cystic  dilatation.    (Zeiss,  A.) 


may  be  distended  in  varpng  degrees.  It  is  common  to  find 
them  as  large  as  a  crow-quill,  but  in  exaggerated  cases  they  may 
attain  the  size  of  the  oesophagus  or  of  a  piece  of  small  intestine. 
The  more  they  are  dilated,  the  more  tortuous  and  pouched  do 
they  become.  The  longer  and  the  more  often  they  have  been 
inflamed,  the  darker  and  more  pigmented  does  their  mucous 
lining  appear. 

The  kidneys  are  generally  found  to  be  unusually  adherent  to 
the  fat  in  which  they  lie.  When  chronic  interstitial  nephritis 
has  been  more  marked  than  chstension  of  the  pelvis  and  cahces 
the  glands  are  smaU  ;    when  the  latter  condition  has  prevailed, 
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they  may  be  distended  to  almost  any  size.  The  capsules  are 
usually  adherent.  Small  cysts,  the  size  of  peas,  are  found  in 
the  cortex,  and  result  from  the  dilatation  of  tubules  which  have 
been  obstructed  by  the  pressure  of  the  surrounding  fibrous  tissue. 
On  section,  the  renal  tissue  is  found  to  be  tough  and  resistant, 
the  cortex  is  irregular  and  puckered,  and  the  renal  substance 
itself  is  more  or  less  atrophied,  as  already  explained. 

On  microscopical  examination  the  fibrous  stroma  of  the  kidney 
is  seen  to  be  increased  in  quantity,  the  renal  tubules  being 
separated  from  one  another  by  a  growth  composed  of  small 
cell  exudation  and  of  connective-tissue  of  varying  density.  The 
new  tissue  is  often  very  vascular,  and  in  some  cases  the  walls  of 
the  vessels  are  increased  in  thickness.  The  renal  epithehum 
varies  much  in  different  tubes  ;  in  some  it  is  natural,  in  others 
granular  or  fatty,  w^liilst  some  tubules  are  denuded  of  their 
epithelial  hning.  Distension  of  the  tubules  is  common,  and 
definite  cysts  are  often  formed  in  the  cortex. 

The  urine  is  altered  in  proportion  to  the  extent  of  disease  in 
the  kidneys.  It  is  usually  of  low  specific  gravity  and  deficient 
in  urea  and  contains  a  variable  quantity  of  albumen. 


Acute  Suppurative  Nephritis. 

A  kidney  in  such  a  condition  as  that  above  described  is  liable 
to  become  at  any  time  the  seat  of  bacterial  infection  and  suppu- 
ration, and  to  pass  into  a  state  of  "  acute  suppurative  nephritis." 
Suppurative  nephritis  usually  results  from  an  extension  of  inflam- 
mation from  the  bladder,  and  is  often  induced  by  an  attack  of 
retention  of  urine,  by  frequent  or  forcible  catheterisation,  and 
by  operations  on  the  urethra  or  bladder.  The  fact  is,  that  the 
kidneys  in  such  cases  are  in  such  a  precarious  state,  that  infec- 
tion occurs  more  readily  than  in  health,  and  exposure  to  cold 
or  wet,  such  as  might  in  normal  circumstances  induce  a  shght 
congestion,  will  in  these  cases  bring  on  acute  nephritis.  It  is  for 
this  reason  that  surgeons  are  so  careful  about  operating  on 
patients  in  whom  these  conditions  are  suspected,  for  the  most 
trifling  operation,  especially  on  the  urinary  organs,  may  induce 
suppuration  in  the  kidneys  and  complete  suppression  of  urine. 
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If  a  post-mortem  examination  be  made  after  death  from  such  a 
cause,  the  following  conditions  will  usually  be  found. 

Morbid  appearances. — Both  kidneys  are  generally  affected, 
but  one  is  often  more  diseased  than  the  other.  Each  is  larger 
than  natural,  and  in  some  cases  is  three  or  four  times  the  normal 
size.  The  capsules  usually  peel  off  easily,  ha^^ng  become 
loosened  by  exudation  beneath  them.  The  surface  of  the  gland 
is  mottled.  In  some  places  it  is  dark  and  congested  ;  in  others, 
small  collections  of  pus  are  seen  thinly  covered  by  renal  tissue. 
A  section  liberates  much  pus  mixed  with  urine,  which  usually 
smells  badly.  The  pelvis  and  cahces  are  congested,  and  of  a 
dark-purple  or  slate  colour.  The  renal  tissue  is  very  soft  and 
friable,  and  parallel  with  the  renal  tubes  are  white  streaks  of 
pus,  which  often  lead  up  to  the  abscesses  in  the  cortex. 

Microscopical  examination  shows  a  general  infiltration  of  the 
kidney  ^\^th  leucocytes.  These  are  in  places  collected  into 
masses,  and  represent  areas  in  which  the  inflammation  has  pro- 
gressed to  the  formation  of  an  abscess.  The  renal  epithelium  is 
swollen,  and  the  tubes  are  often  filled  with  cast-off  cells  and 
leucocytes.  Here  and  there  collections  of  red  blood-cells  are 
found,  indicating  that  an  over-distended  vessel  has  given  way 
and  its  contents  have  escaped.  Micro-organisms  are  found  in 
all  parts  of  the  section,  especially  in  the  neighbourhood  of  the 
developing  abscesses. 

The  pathology  of  acute  suppurative  nephritis  has  been  much 
discussed,  and  various  explanations  have  been  advanced.  It 
has  usually  been  supposed  that  in  most  cases  the  condition  is  the 
result  of  bacterial  infection  propagated  along  the  lumen  of  the 
ureter  from  the  bladder  to  the  pelvis  and  cahces,  and  extending 
thence  to  the  renal  tissue  ;  but  in  some  the  infecting  agent 
probably  reaches  the  kidney  by  way  of  the  blood-stream  rather 
than  by  upward  extension  along  the  urinary  passages.  Atten- 
tion has  recently  been  drawn  to  the  lymphatic  vessels  which  pass 
up  beside  the  ureter  as  probable  channels  of  infection.  In  certain 
cases  this  route  of  infection  has  been  demonstrated,  and  it  is 
probable  that  it  is  one  of  considerable  importance.  The  infec- 
tion, in  this  form  of  suppurative  nephritis,  is  commonly  a 
mixed  one  in  which  bacilli  of  the  colon  group  usually 
predominate. 
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Movable  or  Floating  Kidney. 

"  Movable  "  or  "  floating  "  kidney  is  the  term  used  to  indicate 
an  undue  mobility  of  the  organ,  which  is  most  commonly  met 
with  in  women  of  middle  age  who  have  borne  children.  The 
kidney  most  often  affected  is  the  right,  and  the  extent  of  its 
mobility  differs  much  in  different  cases.  Sometimes  it  can  only 
be  moved  an  inch  or  so  from  its  normal  situation,  whilst  in 
exaggerated  cases  the  gland  can  be  made  to  travel  into  all  the 
regions  of  the  abdomen,  and  I  have  on  post-mortem  examination 
found  a  kidney  so  freely  movable  that  I  could  place  it  on  the 
promontory  of  the  sacrum  and  pass  it  across  the  spine.  In  such 
cases  as  this  the  kidney  may  be  found  surrounded  by  a  complete 
peritoneal  fold  or  "  mesonephron." 

The  causes  of  mobiUty  of  the  kidney  are  various.  It  is  pos- 
sible that  the  condition  is  sometimes  of  congenital  origin,  and 
in  other  cases  there  is  a  distinct  history  of  injury.  Frequently 
the  mobility  is  first  noticed  after  pregnancy,  and  is  then  attri- 
buted to  the  sudden  alteration  in  the  tension  of  the  abdominal 
contents  which  ensues  upon  parturition,  as  well  as  to  the  very 
flaccid  condition  of  the  abdominal  walls  which  occasionally  results. 
In  some  cases  it  is  probable  that  the  gland  may  be  displaced  by 
tight  lacing,  and  in  others  the  mobility  apparently  results  from 
the  absorption  of  renal  fat  from  any  cause. 

Finally,  it  is  tolerably  clear  that  attacks  of  hydronephrosis, 
from  whatever  cause  arising,  may  produce  undue  mobihty,  for, 
if  the  pelvis  be  greatly  distended  by  fluid  and  then  collapses  as 
the  urine  escapes,  it  is  evident  that  by  this  means  the  surrounding 
fat  and  cellular  tissue  are  first  displaced,  and  subsequently 
become  lax  when  the  organ  shrinks  within  them.  In  consequence 
of  this,  movable  kidney  is  often  associated  with  some  disease  of 
the  uterus  or  ovaries,  which  causes  pressure  on  or  dragging  of 
the  ureter. 

But,  whilst  hydronephrosis  is  thus  an  occasional  cause  of 
floating  kidney,  in  many  cases  the  mobility  itself  results  in  a 
certain  amount  of  hydronephrosis.  The  mobiUty  of  the  gland  is 
very  liable  to  cause  a  bending  or  kinking  of  the  ureter,  and,  as 
a  result  of  this  obstruction  to  the  passage  of  urine,  the  pelvis 
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and  calices  may  become  distended.  Not  only,  however,  may 
the  ureter  be  thus  interfered  with,  but  it  is  also  probable  that  the 
renal  vessels  may  become  twisted  through  the  gland  rolUng  over 
and  causing  a  twist  in  its  pedicle. 

In  many  cases  floating  kidneys  cause  no  symptoms  whatever, 
but  in  others  they  give  rise  to  a  sickening  pain  when  they  change 
their  position,  and  some  patients  are  liable  to  sudden  attacks 
of  severe  pain,  accompanied  by  vomiting,  which  are  perhaps  the 
result  of  a  twist  in  either  the  vessels  or  the  ureter,  or  in  both. 

Tumours  of  the  Kidney  and  Suprarenal  Body. 

Tumours  of  the  suprarenal  body.- — The  only  common  innocent 
growths  of  the  suprarenals  are  adenomata — small  encapsuled 
growths,  rarely  larger  than  a  walnut,  having  the  microscopic 
structure  of  suprarenal  tissue,  often  with  fatty  changes  in  the 
cells.  They  are  not  of  practical  importance.  Primary  mahgnant 
grow^ths  are  rare  in  the  suprarenal.  Sarcoma  seems  commoner 
than  carcinoma,  and  is  usually  of  round-celled  type.  But 
the  most  distinctive  malignant  growth  of  the  suprarenal  is  the 
so-called  "  hypernephroma  "  arising  from  the  cortex  of  the  gland. 
In  its  histological  aspect  this  form  of  growth  somewhat  resembles 
the  zona  fasciculata  of  the  cortex.  It  is  cancerous  in  type,  and 
is  formed  of  large  polygonal  cells  which  are  often  much  vacuo- 
lated. There  is  a  delicate  fibrous  stroma,  and  the  cells  are 
arranged  in  irregular  parallel  columns  or  obscure  alveoh  :  the 
growth  is  commonly  very  vascular  and  often  the  cells  radiate 
from  thin-walled  blood-vessels  in  a  characteristic  fashion. 

When  this  form  of  tumour  occurs  in  children,  as  is  occasionally 
the  case,  and  far  more  often  in  the  female  than  in  the  male,  it  is 
almost  always  associated  with  precocious  growth  and  commonly 
with  precocious  sexual  development.  Glynn  quotes  seventeen 
such  cases  of  which  foiu-teen  were  females.*  Guthrie  divides 
them  into  two  classes  :  (a)  the  obese  type,  with  premature 
development  of  pubic  hair  but  not  of  the  sexual  organs  :  this 
occurs  in  both  sexes  ;  (6)  the  muscular  type,  occurring  only 
in  males  and  exhibiting  true  sexual  precocity.     In  adult  females 

*  For  a  full  dibcussion  of  hypernephroma  and  its  relation  to  sexual  anomalies 
the  student  may  consult  Glynn's  article  in  the  Qwarlerly  Journ.  of  Medicine, 
vol.  V.  (1912). 
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the  presence  of  hypernephromata,  or  of  hyperplasia  of  the 
cortex,  is  not  infrequently  associated  with  sexual  abnormalities 
(pseudo-hermaphroditisni),  but  this  seems  not  the  case  in  females 
after  the  menopause,  nor  in  adult  males.  It  is  remarkable  that 
sex  changes  are  never  observed  in  the  so-called  hypernephromata 
of  the  kidney,  and  other  organs,  believed  to  originate  in  supra- 
renal "  rests,"  as  will  shortly  be  mentioned.  Thiey  occur  only 
in  jirimary  hypernephromata  of  the  suprarenal  itself. 

The  suprarenals  are  often  the  seat  of  secondary  growths  in 
malignant  disease  of  other  organs,  but  these  call  for  no  special 
comment. 

Innocent  growths  of  the  kidney.^ — Simple  fibromata  and  lijjo- 
mata  are  of  rare  occurrence  and  little  importance.  Adenoma  is 
commoner,  and,  in  its  simple  form,  is  found  as  a  rounded  encap- 
suled  growth,  usually  in  the  cortex,  varpng  in  size  from  that 
of  a  cherry  do'WTiwards,  and  presenting  a  glandular  structure 
suggestive  of  imperfectly  formed  uriniferous  tubules,  lined  by  a 
cubical  epithehum,  and  sometimes  dilated.  Blood  may  be 
extra vasated  into  such  growths,  leading  to  the  formation  of  cystic 
tumours  of  considerable  size.  A  rarer  form  of  renal  adenofna  is 
truly  cystic  and  is  comparable  to  adeno-cystoma  of  the  ovary  : 
the  cyst  may  hold  several  pints  of  fluid  and  contain  large  masses 
of  adenomatous  intracystic  growth.  Another  variety  of  adenoma 
occasionally  found  in  the  kidney  presents  the  characters  of  supra- 
renal tissue  and  is  presumably  derived  from  the  suprarenal 
"  rests  "  presently  to  be  mentioned.  All  the  above  forms  of 
adenoma  may  apparently  acquire  malignant  characters  and  will 
be  mentioned  in  the  following  paragraphs. 

Malignant  growths  of  the  kidney  are  unfortmiately  commoner 
than  innocent  ones.  They  often  form  tumours  of  great  size  and 
vascularity,  so  that  their  removal  is  a  most  formidable  operation. 
Their  histological  structure  is  very  diverse,  and.  as  in  the  case 
of  suprarenal  growths,  it  is  sometimes  very  difficult  to  decide 
whether  a  given  tumour  should  be  classed  as  a  sarcoma  or  a 
carcinoma.  A  single  growth  may  present  in  one  part  the  char- 
acters of  a  sarcoma,  while  at  others  its  characters  are  clearly 
epithelial  :  it  is  therefore  often  needful  to  examine  sections  from 
several  portions  of  the  tumour  before  coming  to  any  conclusion 
as  to  its  nature.     Most  malignant  growths  of  the  kidney  are  of 
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soft  and  brain-like  consistency,  and  they  are  very  liable  to  inter- 
stitial haemorrhages  and  the  formation  of  blood  cysts.  Sometimes 
they  occupy  only  a  portion  of  the  organ,  at  others  the  entire 
kidney  is  transformed  into  a  malignant  mass  retaining  more  or 
less  the  form  of  the  gland.  Sarcoma  is  midoubtedly  more 
frequent  than  carcinoma.  More  than  half  the  primary  malignant 
tumours  of  the  kidney  are  said  by  Kelynack  to  occur  in  children 
under  ten  years  of  age,  and  this  is  0A\ing  to  the  preponderance  of 
sarcomata  of  congenital  origin.  All  mahgnant  growths  of  the 
kidney  may  form  swellings  of  sufficient  size  to  be  felt  through  the 
abdominal  wall,  though  in  some  instances  the  size  of  the  swelling 
is  dependent  rather  upon  secondary  hydronephrosis  than  on  the 
actual  bulk  of  the  new  growth.  Hsematuria  is  a  prominent 
symptom,  but  it  is  usually  absent  in  the  congenital  sarcomas 
of  infancy. 

Primary  sarcoma  of  the  kidney  is  the  characteristic  tumour  of 
infancy  and  childhood,  and  is  commonly  congenital,  though  it 
may  occur  at  any  age.  In  the  majority  of  cases  it  is  of  simple 
and  easily  recognisable  type.  The  small  round-celled  sarcoma  is 
perhaps  the  commonest,  but  spindle-celled  and  mixed-celled 
growths  occur,  and  myxo-sarcoma  may  be  met  with.  In  some  of 
the  congenital  sarcomas  of  the  kidney,  howeyer,  yery  unusual 
elements  may  occur.  Of  these,  striated  muscle-fibres  are  the 
most  singular  :  they  are  usually  of  an  imperfect  character,  and 
much  smaller  than  those  composing  normal  yoluntary  muscle  ; 
they  generally  form  only  scanty  elements  in  a  tumour  which 
otherwise  has  the  characters  of  a  mixed-celled  sarcoma,  and  their 
origin  is  probably  to  be  traced  to  the  inclusion  within  the  deye- 
loping  kidney  of  portions  of  the  preyertebral  myotomes.  The 
term  "  rhabdo-myoma  "  is  applied  to  such  tumours.  In  other 
cases  renal  glandular  structures  are  included  in  a  sarcomatous 
matrix,  constituting  an  "  adeno-sarcoma."  Fig.  119  is  from  a 
specimen  in  the  Museum  of  St.  Bartholomew's  Hospital  and 
shows  gland  tissue  embedded  in  a  highly  cellular  matrix.  The 
sarcomata  of  the  kidney  which  arise  in  later  years  more  frequently 
give  rise  to  metastases  than  do  the  congenital  forms. 

Primary  carcinoma  of  the  kidney,  though  rarer  than  sarcoma, 
is  not  uncommon  in  adults.  It  may  originate  in  the  pelvis  and 
be  of  squamous-celled  type.    More  frequently  it  originates  in  the 
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cortex,  and  is  spheroidal-  or  coluniiiar-cellcd.  One  variety  is 
known  as  "  villous  carcinoma  "  or  "  malignant  adenoma  "  :  it  is 
of  glandular  type,  and  exhibits  gland  tubules  lined  by  columnar 
epithelium  and  containing  intracystic  epithelial  growths  :  its 
malignancy  is  proved  by  the  occurrence  of  secondary  growths  of 
precisely  similar  character.  Another  peculiar  renal  growth, 
usually  classed  as  carcinoma,  has  been  supposed  to  arise  in  supra- 
renal "  rests  "  included  in  the  kidney — a  view  first  advocated  by 


Section  of  a  Congenital  Adcno -sarcoma  of  the  Kidney, 
showing  sarcomatous  tissue  mixed  with  glandiilar  cavities 
lined  by  columnar  epithelium. — Micro -photograph  x  50diam. 


Grawitz  in  1883  but  now  disputed  by  several  authorities.  Acces- 
sory suprarenal  bodies  are  common  :  they  may  occur  in  the 
retro-peritoneal  tissues,  and  even  as  low  down  as  the  broad  liga- 
ment in  the  female,  and  the  spermatic  cord  in  the  male.  In  all 
these  situations,  including  the  ovary  and  testis,  and  occasionally 
in  the  liver,  malignant  growths  have  been  known  to  arise,  having 
some  resemblance  to  suprarenal  tissue.  Suprarenal  rests  are 
sometimes  seen  in  the  substance  of  the  kidney  and  have  been 
described  in  the  Uver.  In  the  kidney  they  are  chiefly  seen  as 
small  patches  beneath  the  capsule,  similar  in  colour  and  in  micro- 
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scopic  characters  to  the  adrenal  itself.  Should  they  develop 
into  new  growths,  these  "  hypernephromata  "  are  more  commonly 
of  mahgnant  than  of  innocent  nature  and  they  present  characters 
somewhat  similar  to  certain  suprarenal  malignant  growths,  viz., 
large  cells,  with  clear  vacuolated  protoplasm  and  a  tendency  to 

Fig.  120. 


Section  of  a  young  Hypernephroma  of  the  Kidney.  The 
preparation  is  a  frozen  one  stained  with  haBmahira  and 
Sudan  III.  :  the  fat  is  represented  by  bhxck  dots.  The 
drawing  docs  not  represent  the  vacuolated  appearance  of  the 
cells  coinmonly  seen  in  paraffin  sections,  but  it  shows  with 
some  accuracy  the  true  characters  of  an  early  hypernephroma. 
The  palisade  appearance  of  the  epithelium  and  its  loading 
with  fat  where  it  abuts  on  the  abundant  blood  spaces  arc 
clearly  shown. 


fatty  degeneration,  arranged  in  double  columns  with  no  definite 
lumen.  They  arc  very  vascular.  Many  observers,  however, 
have  disputed  the  histological  identity  of  these  tumours  with 
true  suprarenal  hypernephromata,  for  they  often  present  a 
tubular  structure,  with  a  distinct  lumen,  sometimes  with  papillary 
intracystic  growths.     It  is,  moreover,  certain  that  they  are  not 
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accompanied  by  the  sexual  abnormalities  seen  in  true  suprarenal 
hypernephromata.  The  nature  of  these  growths  is  not  yet  clear, 
and  it  is  probable  that  many  of  them  are  of  renal  rather  than 
suprarenal  origin.  Ordinary  spheroidal-celled  carcinoma,  of 
cncophaloid  character  and  not  conforming  to  any  special  type,  is 
also  met  with  in  the  kidney. 

Cysts  of  the  kidney  are  common.  Simple  retention  cysts  are 
of  ordinary  occurrence  in  granular  kidney  :  they  are  usually 
situated  just  beneath  the  capsule,  and  are  rarely  of  large  size. 
Occasionally  single  cysts  are  met  mth  in  glands  which  are  other- 
wise healthy  :  these,  too,  are  as  a  rule  small,  but  may  contain 
as  much  as  half  a  pint  of  fluid — usually  clear  and  watery,  and 
often  containing  no  urea.  They  are  apparently  formed  in  con- 
nection with  the  renal  tubules  and  rarely  give  rise  to  any 
symptoms.  Cystic  adenoma  and  blood  cysts  have  already  been 
mentioned. 

Congenital  cystic  degeneration  of  the  Iddneys  is  occasionally 
seen  in  still-born  children,  and  yet  more  rarely  in  those  who 
survive  their  birth  for  a  few  years.  Virchow  has  found  in  such 
organs  an  atresia  or  closure  of  the  straight  ducts  which  terminate 
in  the  papillae,  and  suggests  that  the  occlusion  is  of  inflammatory 
origin.  In  many  cases,  however,  there  is  some  associated  mal- 
formation of  the  pelvis  of  the  kidney  or  of  the  bladder  or  ureter, 
and  it  does  not  seem  probable  that  the  disease  in  question  is 
inflammatory  in  its  nature  ;  it  would  rather  appear  to  result 
from  some  irregularity  in  the  development  of  the  organ.  The 
ureter  is  sometimes  occluded  at  its  junction  with  the  renal  pehns. 
Such  kidneys  form  large  swellings,  which  push  up  the  diaphragm 
and  prevent  expansion  of  the  lungs.  Their  pelves  and  cahces 
are  large,  and  their  surfaces  are  thickly  studded  vdih  cysts  of 
various  sizes. 

Multiloeular  cystic  disease  and  general  cystic  degeneration  are 
names  used  to  indicate  a  form  of  renal  disease  in  which  each 
kidney  is  enormously  enlarged  and  converted  into  a  series  of 
cysts,  which  are  in  no  way  the  result  of  obstruction  to  the  out- 
flow of  urine  from  the  kidney,  but  may  result  from  obstruction 
in  the  renal  tubes  themselves.  In  these  cases  there  is  no  dila- 
tation of  the  pelvis  or  cahces,  but  the  whole  gland  is  converted 
into  cysts,  some  as  large  as  a  pea  or  a  nut,  and  others  of  much 


TUMOURS  OF  THE  KIDNEY.  ^21 

greater  size.  lu  some  of  these  cases  a  similar  but  much  less 
extreme  cystic  condition  of  the  liver  is  present. 

The  disease  is  sometimes  congenital  but  appears  to  be  most 
common  between  the  ages  of  thirty  and  forty,  and  is  associated 
with  a  low  specific  gravity  of  the  urine  and  the  passage  of  a  httle 
albumen.  Both  kidneys  are  almost  always  affected,  though  one 
may  be  more  diseased  than  the  other.  They  may  form  tumours 
of  great  size,  and  may  weigh  several  pounds. 

Amongst  the  rarer  tumours  of  the  kidney  may  also  be  men- 
tioned hydatid  cysts. 


CHAPTER  XLVI. 
DISEASES  OF  THE  BLADDER. 

Cystitis. 

Cystitis,  or  inflammation  of  the  bladder,  may  occur  as  a  primary 
disease,  but  in  the  great  majority  of  cases  it  is  met  with  as  a 
compUcation  of  other  diseases  of  the  genito-urinary  tract ;  it  may 
occasionally  come  on  during  the  course  of  general  affection,  such 
as  one  of  the  exanthemata.  In  most  instances  it  can  be  traced 
to  bacterial  infection  of  the  bladder,  but  this  is  not  always  so, 
and  in  any  case  it  would  appear  that  certain  predisposing  condi- 
tions are  necessary  for  its  development. 

The  predisposing  conditions  are  those  which  give  rise  to  an 
unhealthy  state  of  the  vesical  mucous  membrane,  and  those 
which  prevent  the  complete  emptying  of  the  bladder.  Con- 
stitutional causes  also  may  impair  the  powers  of  resistance  to 
injurious  agencies.  An  unduly  acid  condition  of  the  urine  is 
Uable  to  irritate  the  mucous  membrane,  and  it  is  probable  tha.t 
a  catarrhal  inflammation  may  thus  be  induced  quite  apart  from 
bacterial  infection,  for  we  know  that  cystitis  results  if  the  bladder 
be  washed  out  with  too  irritating  a  chemical  solution.  It  is 
possible  that  gouty  cystitis  arises  thus.  The  irritation  set  up 
by  calculi  and  foreign  bodies,  by  malignant  growths  and  tuber- 
culous deposits,  is  of  equal  importance.  The  conditions  leading 
to  retention  of  urine  are  of  even  greater  moment  because  of  their 
commonness.  Urethral  stricture  and  enlarged  prostate  are  thus 
frequent  precursors  of  cystitis,  as  also  are  those  nervous  affec- 
tions, such  as  paraplegia,  in  which  the  bladder  cannot  be  emptied 
naturally.  It  is  to  be  noted  that  retention  of  urine  not  only 
leads  to  an  unhealthy  condition  of  the  vesical  mucous  membrane, 
but  also  necessitates  the  passage  of  the  catheter  whereby  an 
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infecting  agent  is  liable  to  be  introduced.  Lastly  may  be 
mentioned  conditions  leading  to  congestion  of  the  bladder, 
notably  chronic  uterine  troubles  in  the  female,  and  exposure  to 
cold  and  wet. 

The  direct  exciting  cause  of  most  cases  of  cystitis  is  bacterial 
infection.  The  healthy  bladder  is  probably  often  infected  ^\^th 
impimity,  but,  given  one  or  other  of  the  above-mentioned  con- 
ditions, cystitis  residts.  The  micro-organisms  which  are  credited 
^^'ith  the  causation  of  the  disease  are  numerous,  but  the  ones 
most  commonly  met  with  are  as  follows  : — By  far  the  commonest 
is  Bacillus  coh,  usually  of  the  common  intestinal  type.  Common 
also  are  streptococci,  and  as  a  rule  these  are  not  Streptococcus 
pyogenes,  but  the  much  less  \drulent  short-chained  streptococci 
common  in  the  intestine.  In  these  infections  the  urine  is  usuallv 
acid  in  reaction.  Less  common,  but  more  severe,  are  infections 
by  staphylococci  and  by  bacilh  of  the  Proteus  group  :  here  the 
urine  is  commonly  ammoniacal  and  stinking.  Other  bacteria 
may  more  rarely  cause  cystitis.  It  is  noteworthy  that  the  usual 
infecting  agents  are  the  commoner  saprophytes  of  the  intestine. 
The  modes  of  infection  are  various.  The  commonest  is  probably 
the  introduction  into  the  bladder  of  unclean  instruments  :  unless 
special  precautions  are  taken,  the  interior  of  a  catheter  is  very 
hable  to  contain  micro-organisms  :  where  the  patient  is  entrusted 
with  the  catheter  this  danger  is  obvious.  But  in  many  cases  of 
cystitis  no  instrument  has  ever  been  passed,  and  it  is  probable 
that  in  some  of  these  bacteria  have  invaded  the  bladder  by 
spreading  along  the  urethra.  This  is  more  liable  to  occur  in  the 
short  female  urethra  than  in  the  male.  Gonorrhoeal  inflanuna- 
tion  may  thus  spread,  but  the  infecting  agent  is  more  often  some 
accessory  pyogenic  organism  than  the  gonococcus  itself.  Lastly, 
there  can  be  no  doubt  that  in  some  cases  infection  occurs  not 
by  the  urethra  but  by  the  blood.  This  is  probably  the  case 
when  cystitis  occurs  in  the  exanthemata — especially  in  typhoid 
fever  in  which  the  typhoid  bacillus  is  not  rarely  found  in  the 
urine. 

In  acute  cystitis  the  urine  is  mixed  ^v'ith  catarrhal  secretions, 
mucus,  leucocytes,  desquamated  epithelium,  and  even  blood.  In 
chronic  cystitis  it  is  characterised  by  the  presence  of  pus  in  con- 
siderable amount,  together  with  much  stringy  and  viscid  nmcus  : 
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such  urine  may  be  alkaline  from  the  decomposition  of  urea  into 
ammonium  carbonate  within  the  bladder.  There  are  many 
liacteria  which  are  able  to  effect  this  decomposition,  but  it  is 
uncertain  whether  the  ferment  which  brings  it  about  in  chronic 
cystitis  is  derived  directly  from  the  bacteria  present,  or  indirectly 
from  the  mucus  secreted. 

In  its  more  acute  forms  cystitis  is  characterised  by  the  appear- 
ances common  to  the  inflammation  of  any  mucous  surface, 
namely,  redness  and  swelhng.     These  changes  are  accompanied 

Ficj.  121. 


Bladder  from  a  case  of  Bilharzia,  showing  the  thickened 
and  papillomatous  mucous  coat. 


by  catarrh,  and  the  consequent  admixture  of  the  urine  with  serum, 
mucus,  and  epithelial  debris.  In  bad  cases  the  inflannnatiou 
may  progress — ulceration  may  ensue,  and  a  purulent  catarrh  be 
estabhshed.  Occasionally,  portions  of  the  mucous  hning  slough 
and  sometimes  false  membranes  of  a  "  diphtheritic  "  character 
are  formed. 

An  examination  of  the  bladder  of  a  patient  who  has  died 
with  chronic  cystitis  generally  reveals  a  contracted  viscus  with 
thickened  walls,  but  it  is  evident  that  the  appearances  due  to  the 
chronic  inflammation  wall  often  be  masked  by  pathological 
changes  resulting  from  the  trouble  which  has  itself  been  the 
cause  of  the  cystitis — e.g.,  stricture,  enlarged  prostate,  &c. 

The  mucous  membrane  is  swollen  and  thickened,  with  promi- 
nent veins  and  areas  of  congestion  and  submucous  extravasation. 


ENDEMIC  HiEMATURIA.  425 

Its  colour  is  dark  grey,  \\ith  patches  of  purple  or  dusky  red. 
Phosphatic  deposits  are  often  found  in  places,  and  occasionally 
ulcers  may  be  seen  about  the  trigone. 

The  urine  in  such  a  case  is  turbid  and  alkahne,  giving  a  foul 
ammoniacal  smell.  It  is  mixed  with  mucus,  pus,  and  blood,  and, 
on  standing,  deposits  crystals  of  triple  phosphate,  together  with 

Fig.  122. 
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Section  of  a  Bladder  wall  showing  Bilharzia  ova. 

amorphous  calcium  phosphate,  and,  not  infrequently,  ammonium 
urate. 

Endemic  Hsematuria. 

The  endemic  haematuria  of  South  Africa  and  of  Egypt  is  now 
known  to  be  due  to  the  presence  of  a  parasite,  the  Bilharzia 
hajmatobia.  The  Bilharzia  is  a  species  of  fluke  in  which  the 
sexes  are  distinct.  The  male  worm  is  flattened,  and  is  12-14  mm. 
in  length  ;  its  posterior  part  forms  a  tube  or  gynsccophoric  canal, 
into  which  the  female  passes  during  coition.  The  female  is 
16-19  mm.  in  length,  and  is  cylindrical. 

The  worms  are  supposed  to  obtain  entrance  to  the  human  body 
through  the  medium  of  drinking-water,  and  are  found  either 
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in  the  portal  vein,  or  in  the  splenic,  mesenteric,  rectal,  or  vesical 
veins.  As  many  as  two  or  three  dozen  females  may  be  found  in 
a  single  patient,  but  the  male  worm  is  very  rarely  seen. 

The  worms  breed  freely  in  the  veins,  and  their  ova  penetrate 
into  the  neighbouring  tissues,  and  especially  into  the  urinary 
organs.  The  ova  are  oblong  in  shape  and  0'12  mm.  in  length  ; 
they  are  characterised  by  the  presence  of  a  projecting  spine,  which 
may  be  either  terminal  or  lateral. 

These  ova,  penetrating  into  the  sub-epithelial  tissues  of  the 
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A  Bladder  with  a  Sessile  Villous  Tumour. 


kidney,  ureter  or  bladder,  set  up  inflammation  of  the  mucous 
membrane,  and  cause  destruction  of  the  epithelium,  with  resulting 
hsemorrhage  and  ulceration.  In  this  way  the  mucous  hning  of 
the  bladder  may  be  extensively  destroyed,  and  the  vesical  wall 
may  become  roughened  by  the  growth  of  granulation-tissue,  which 
tends  to  assume  a  papillary  form  and  causes  a  general  rough  or 
villous  appearance  of  the  viscus.  In  the  rectum  also  similar 
processes  may  occur,  and  large  papillary  growths,  varying  in  size 
from  that  of  a  pea  to  that  of  a  walnut,  may  extend  into  the 
cavity  of  the  bowel,  and  cause  severe  haemorrhage  and  tenesmus. 
Such  papillomatous  growths  I  have  also  found  filled  with  ova  of 
the  parasite.  I  have  also  found  the  ova  in  the  spleen  and  in  the 
lung  in  the  case  of  an  Arab  boy,  whose  viscera  were  kindly  sent 
me  by  Dr.  Mackie  of  Alexandria. 
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The  ova  do  not  further  develop  in  the  human  body,  but  after 
being  ejected  from  the  bladder  or  rectum  hatch  out  into  free- 
swimming  ciliated  embryos.  It  is  unknown  whether  there  is 
any  intermediate  host,  such  as  a  mollusc,  nor  is  it  certain  by  what 
channel  the  parasite  gains  access  to  the  human  body.    The  life  of 

Fig.  124. 


Multiple  Mucous  Polypi  in  u.i   bi. colder  of  ;i  child. 

the  parasite  must  be  of  considerable  length,  for  ova  may  be  passed 
and  attacks  of  hsematuria  may  recur  for  several  years  after  the 
patient  has  left  the  comitry  where  the  parasite  is  found. 

Tumours  of  the  Bladder. 

Tumours  of  the  bladder  may  be  divided  into  innocent  and 
malignant.    The  latter  are  considerably  the  more  common. 

The  innocent  growths  may  be  subdivided  into  papillomata  or 
villous  tumours,  mucous  polypi,  and  fibrous  polypi.  Of  these, 
the  papillomata  are  the  most  common.  The  surface  of  one  of 
these  growths  is  covered  with  dehcate  branched  processes,  or 
papillae,  which  float  out  in  water,  giving  it  a  "  shaggy  "  or 
"  villous  "  appearance.  Each  papilla,  on  microscopic  examina- 
tion, is  found  to  consist  of  a  delicate  central  stalk  of  very  fine, 
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loose  connective-tissue  in  which  are  embedded  many  round  and 
oval  cells.  This  stalk,  which  contains  a  central  looped  blood- 
vessel, is  covered  by  a  layer  or  layers  of  oval  or  fusiform  epithelial 
cells/  The  whole  growth  is  usually  sessile,  being  attached  to  the. 
bladder  by  a  broad  base,  but  is  sometimes  distinctly  peduncu- 
lated. On  account  of  their  extremely  delicate  structure,  such 
tumours  are  liable  to  give  rise  to  considerable  haemorrhage. 

Mucous  polypi  are  rare,  and  are  met  with  only  in  children. 
They  are  composed  of  myxomatous  tissue,  such  as  is  found  in  the 

Fig.  125. 
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A  Bladdi'i  with  a  Lirs^e  Cancei'ous  Growth,  the  surface 
of  whioli  has  ulct'i.ittiland  is  ragged  and  shreddy. 


common  mucous  polypi  of  the  nose.  In  some  cases  they  are 
very  numerous,  covering  the  greater  part  of  the  vesical  mucous 
membrane. 

Fibrous  polypi  are  also  rare.  They  occur  in  children,  and, 
like  the  mucous  polypi,  are  liable  to  prove  fatal  by  interfering 
with  the  passage  of  urine,  and  thus  inducing  disease  of  the 
kidneys. 

Malignant  tumours  of  the  bladder  are  more  common  than  the 
innocent  growths  already  mentioned. 

Of  the  careinomata,  scirrhous  cancer  may  be  said  never  to  occur 
in  the  bladder,  whilst  encephaloid  growths  are  also  rare.  Epithe- 
lioma is  often  met  with,  and  may  originate  on  any  part  of  the 


SARCOMA  OF  THE  BLADDER.  429 

surface  of  the  viscus.  It  chiefly  attacks  men  past  middle  age, 
and  is  sometimes  seen  growing  on  two  or  more  separate  portions 
of  the  mucous  membrane.  The  surface  of  an  epitheUoma  usually 
ulcerates  before  the  growth  attains  any  considerable  size,  and  the 
tumour  itself,  being  macerated  in  the  urine,  becomes  shreddy  and 
roughened,  forming  what  has  been  called  "  villous  cancer."  Such 
growths  present,  in  their  early  stage,  a  very  close  resemblance  to 
the  innocent  villous  tumours  described  above,  but,  milike  the 
latter,  they  tend  to  infiltrate  the  surromiding  tissues,  and,  in 

Fig.  120. 
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The  Bladder  of  a  Child,  showing  .sareomatoiis  growths  which 
caused  death  by  obstructing  the  outflow  of  urine. 

rare  cases,  cause  glandular  affection  and  secondary  tumours  in  the 
viscera.  Their  growth  is  slower  than  is  usual  in  epitheliomata 
of  many  other  parts,  and  often  extends  over  a  year  or  two. 

Sarcomata  are  of  less  common  occurrence  in  the  bladder  than 
carcinomata ;  in  adults,  carcinoma  is  some  five  times  more 
common  than  sarcoma.  They  appear  to  behave  as  do  sarcomata 
in  other  situations — infiltrating,  breaking  down,  and  occasionally 
disseminating.  They  differ  in  appearance  from  the  carcinomata 
in  their  greater  bulk  and  more  fleshy  structure  on  section.  Their 
surface  also  is  not  so  ragged  and  shreddy  as  is  that  of  an  epithe- 
homa.  According  to  Targett  *  sarcoma  of  the  bladder  occurs 
principally  in  children  under  ten  and  in  adults  over  forty,  and  the 

*  See  the  valuable  paper  by  Targett  in  VaHi.  Hoc..  Trans.,  vol.  xlvii.  p.  291. 
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luiture  of  the  growtlis  in  these  two  groups  shows  certain  differ- 
ences. Metastatic  sarcomatous  growths  are  very  rare  in  the 
bladder,  but  the  viscus  is  more  commonly  implicated  by  exten- 
sion of  the  disease  from  adjacent  structures,  notably  the  prostate,, 
but  also  from  other  pelvic  viscera,  and  sometimes  even  from  the 
kidney.  Primary  sarcoma  of  the  bladder  occurs  in  adults  in  two 
main  forms — (1)  as  a  solid,  sessile  tumour  projecting  into  the 
ca\dty  of  the  organ,  usually  from  its  lower  part,  and  (2)  as  a 
pericystic  growth  commencing  outside  the  muscular  coat, 
spreading  round  the  organ  and  gradually  invading  and  replacing 
its  walls.  The  tumours  which  have  been  described  as  "  villous 
sarcoma  "  are,  in  Targett's  opinion,  for  the  most  part  inflamed 
papillomata.  In  children,  the  great  majority  of  sarcomatous 
growths  are  polypoid  in  character,  even  when  they  arise  by  exten- 
sion from  neighbouring  organs.  Their  malignancy  varies  widely, 
but  they  tend  to  a  fatal  issue,  whatever  their  histological  struc- 
ture, because  of  their  tendency  to  set  up  secondary  changes  in 
the  Iddney.  Many  are  myxo-sarcomatous  in  structure,  and  some, 
hke  the  kidney  tumours  of  children,  may  show  rudimentary 
striped  muscle  cells. 

The  above  short  description  of  bladder  tumours  would  be 
incomplete  without  some  reference  to  the  effects  which  they 
produce  on  the  urinary  organs.  These  effects  differ  much 
according  to  the  nature  of  the  growth. 

The  innocent  tumours,  as  a  rule,  cause  but  little  vesical  irrita- 
tion, and  often  no  cystitis  at  all,  though  this  may  occur  from 
secondary  bacterial  infection.  The  papillomata  and  mucous 
polypi  chiefly  give  rise  to  trouble  by  the  hsemorrhage  which  takes 
place  from  their  surfaces.  This  is  often  the  only  symptom  which 
the  surgeon  finds  to  guide  him,  for,  as  a  rule,  they  are  so  soft  as 
to  escape  detection,  both  by  the  sound  and  by  rectal  examination. 
Any  innocent  growth,  if  it  obstructs  the  orifices  of  the  ureters 
or  urethra,  may  give  rise  to  further  trouble,  and  produce  secondary 
disease  of  the  kidneys,  with  distension  of  their  pelves  and  cahces, 
and  absorption  of  the  renal  tissue. 

Malignant  growths,  on  the  other  hand,  usuafly  cause  much 
vesical  irritation,  and  set  up  severe  and  intractable  cystitis,  with 
alkaline  and  foul  urine  mixed  with  blood  and  pus.  In  addition 
to  this,  such  tumours  are  usually  readily  felt  by  instruments  in 
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the  bladder,  or  by  the  finger  in  the  rectum,  for  the  wall  of  the 
latter  viscus  is  often  infiltrated.  When  a  patient  dies  of  a  malig- 
nant growth  in  the  bladder,  suppurative  nephritis  is  usually  found 
at  a  post-mortem  examination,  and  is  readily  explained  by  the 
extension  of  inflammation  from  the  bladder,  as  well  as  by  the 
occasional  obstruction  to  the  passage  of  urine. 


CHAPTER  XLVTT. 
DISEASES  OF  THE  PROSTATE. 

Prostatitis. 

Acute  inflammation  of  the  prostate,  or  "  prostatitis,"  is  commonly 
the  result  of  gonorrhoea,  and  arises  from  a  direct  extension  of 
the  inflammation  from  the  prostatic  urethra.  It  may  also  be 
set  up  by  the  passage  of  instruments. 

Prostatitis  causes  much  swelling  of  the  whole  gland,  and  is 
accompanied  by  great  pain,  frequency  of  micturition,  and  fever. 
In  some  cases  the  swollen  gland  interferes  with  the  passage  of 
urine  and  causes  retention.  In  many  patients  the  inflamma- 
tion terminates  in  suppuration,  with  much  brawny  induration 
of  the  perineum.  The  pus,  if  left  alone,  may  make  its  way 
in  various  directions.  In  favourable  cases  it  bursts  into  the 
prostatic  urethra,  and  is  then  evacuated  with  but  little  trouble. 
In  other  instances  it  passes  backwards  into  the  rectum.  Some- 
times, but  fortunately  rarely,  it  escapes  into  the  cellular  tissue 
around  the  prostate  and  there  becomes  diffused,  setting  up 
general  cellulitis  and  suppuration.  It  is  evident  that  rupture 
in  the  latter  situation  is  fraught  with  more  trouble  and  danger 
to  the  patient  than  when  the  pus  escapes  into  the  urethra  or 
rectum. 

Chronic  prostatitis  results  from  an  acute  attack,  or  froni 
gonorrhoea,  stricture,  or  exposure  to  cold  and  wet.  It  is  accom- 
panied by  slight  enlargement  and  tenderness  of  the  gland,  vnth 
gleety  discharge,  and  is  usually  very  chronic  and  troublesome 
to  treat. 

The  Enlarged  Prostate  of  Old  Age. 

This  is  not  a  true  hypertrophy,  although  it  is  often  spoken  of 
as  such.     It  is  essentially  a  pathological  condition,  and  is  seldom 
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found  before  the  age  of  fifty-five  years,  being  much  more  common 
after  sixty. 

A  normal  prostate  is  about  the  size  of  a  horse  chestnut,  and 
consists  of  a  fibro-muscular  stroma  containing  gland  tissue.  It 
is  not  developed  till  puberty,  and  does  not  reach  its  full  develop- 
ment till  about  twenty  years  of  age.  At  this  time  it  is  found  to 
be  shghtly  pyramidal  in  shape,  with  the  base  of  the  pyramid 
incorporated  in  the  neck  of  the  bladder  and  the  apex  resting  on 
the  triangular  ligament.  It  is  flattened  from  before  backwards, 
and  is  rounded  on  section. 

The  urethra  passes  obhquely  through  the  gland,  but  pene- 
trates it  at  a  point  much  nearer  to  the  pubes  than  to  the  rectum. 
It  thus  divides  the  prostate  into  two  equal  lateral  portions, 
called  the  lateral  lobes,  and  two  unequal  antero-posterior  por- 
tions, the  anterior  of  which  is  called  the  "  anterior  commissure  " 
and  the  posterior  the  "  middle  lobe."  But  although  it  is  con- 
venient to  speak  of  the  lateral  lobes  and  the  middle  lobe,  it 
must  be  clearly  understood  that  there  is  no  real  lobulation  such 
as  is  found,  for  example,  in  the  mammary  gland,  the  section 
showing  no  such  anatomical  differentiation. 

The  fibro-muscular  stroma  is  most  abundant  around  the 
urethra  and  at  the  periphery,  and  those  portions  of  the  prostate 
forming  the  anterior  commissure  and  the  outer  or  cortical  area 
contain  hardly  any  glandular  tissue  at  all.  The  fibro-muscular 
stroma  blends  with  the  compressor  urethra}  below  and  with  the 
muscle  of  the  bladder  above. 

The  gland  tissue  is  situated  behind  and  at  the  sides  of  the 
urethra,  and  discharges  its  secretion  by  from  twelve  to  twenty 
ducts,  which  open  into  the  urethra  on  each  side  of  the  veru- 
montanum. 

Outside  the  prostate  proper  is  a  fascia  continuous  with  the 
recto-vesical  fascia,  in  the  layers  of  which  he  the  large  veins  of 
the  prostatic  plexus. 

Such  being  the  normal  prostate,  the  nature  of  its  enlargement 
must  now  be  considered.  The  clearest  and  most  definite  descrip- 
tion appears  to  be  that  of  Mr.  Cuthbert  Wallace,  and  the  folk)wing 
paragraphs  are  chiefly  taken  from  his  writings  on  this  subject.* 

In  a  paper  published  in  the  Practitioner  for  September  1905, 
*  Transactions  of  Pathological  Soc.,  vol.  55. 

28 


434  ENLARGED  PROSTATE  IN  OLD  AGE. 

he  says,  "  The  first  indication  of  a  change  in  a  prostate  in  the 
process  of  enlargement  is  to  be  seen  in  the  appearance  of  small 
white  areas.  These  at  first  are  mere  dots,  and  of  very  various 
shape.  As  time  goes  on,  however,  these  areas  assume  a  more  or 
less  rounded  outline.  They  may  be  single  or  arranged  in  gi'oups. 
At  the  same  time  the  arrangement  of  the  fibrous  tissue  is  altered. 
It  no  longer  runs  out  in  straight  hnes  from  behind  the  urethra, 
but  the  strands  take  on  a  wavy  course  and  arrange  themselves 
round  the  growing  white  (glandular)  areas.  There  can  often  be 
seen  in  the  same  specimens,  normal  prostatic  tissue,  areas  show- 
ing Avhitish  spots,  and  ill-defined  lobulated  masses.  Later  the 
normal  gland  tissue  becomes  less  and  less  obvious,  disappears  from 
the  centre  of  the  organ,  and  is  only  seen  at  its  periphery.  The 
whitish  areas  increase  in  size  and  become  recognisable  as  '  adeno- 
matous '  masses.  The  more  rapidly  growing  areas  increase  at 
the  expense  of  the  more  slowly  growing  ones,  which  are  com- 
pressed and  stretched  over  the  surface  of  their  more  quickly 
gro^ving  neighbours.  The  tissue  between  the  adenomata,  com- 
posed partly  of  the  fibro-muscular  stroma  of  the  normal  organ 
and  partly  of  the  stretched  prostatic  tissue,  becomes  circularly 
disposed  romid  the  gland  masses.  The  adenomata  may  be  either 
single  or  combined,  that  is  to  say,  they  may  be  composed  of 
several  adenomata  bound  together  by  one  common  envelope,  or 
one  adenoma  may  contain  two  or  more  smaller  ones.  By  the 
time  that  the  adenomatous  changes  have  become  well  marked  the 
external  form  of  the  organ  has  undergone  a  change.  The  antero- 
posterior measurement  approaches,  then  equals  the  lateral, 
so  that  the  organ  not  infrequently  becomes  globular  in  outline, 
and  its  cross-section  becomes  circular  instead  of  being  trans- 
versely elongated.  There  does  not  appear  to  be  any  definite 
relation  between  the  size  of  the  organ  and  the  progress  of  the 
'  adenomatous '  change.  From  the  disposition  of  the  gland 
tissue  in  the  normal  prostate,  it  follows  that  the  adenomata  can 
develop  in  any  situation  around  the  urethra  except  immediately 
in  front  of  the  canal,  where  hes  the  anterior  commissure.  If 
the  adenomatous  change  starts  on  either  side  of  the  urethra,  it 
wall  form  lateral  masses  of  adenomatous  tissue  ;  on  the  other 
hand,  should  the  change  affect  all  the  glandular  portion  of  the 
organ  alike,  the  adenomatous  gi-owth  will  surround  the  urethra 
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everywhere  except  the  front,  and  even  here,  by  its  growth,  may 
eventually  replace  the  fibro-muscular  anterior  commissure.  This 
form  of  overgrowth  of  the  prostate  is  best  described  as  an  adeno- 
matous hypertrophy,  and  is  comparable  to  the  adenomatous  form 
of  goitre." 

The  Encapsulation  of  the  Tumours. 

"  The  formation  of  the  so-called  '  capsule  '  proceeds  pari  passii 
with  the  growth  of  the  adenomata.     This  will  be  best  understood 

Fig.   127. 


Section  of  an  Enlarged  Prostate,  showing  the  adenomatous 
central  mass  and  the  outer  fibrous  capsule.* 

by  reference  to  Fig.  127.  This  specimen  was  obtained,  after 
death,  from  a  man,  aged  sixty-three  years,  who  died  of  a  duodenal 
ulcer.  There  was  no  history  of  any  vesical  trouble.  The  section 
was  taken  at  right  angles  to  the  urethra  and  through  the  middle 
of  the  organ.  Most  externally  can  be  seen  the  recto-vesical 
fascia.  In  the  centre  is  shown  the  prostatic  urethra  somewhat 
distorted.  On  either  side  of  the  canal,  though  not  actually  in 
contact  with  it,  are  two  commencing  adenomatous  masses. 
Surrounding  these  two  central  masses  can  be  seen  the  outer  part 
of  the  organ,  the  fibres  of  which  have  already  taken  on  a  circum- 
ferential direction  and,  except  at  one  place  to  the  left  of  the 
urethra,  where  an  adenomatous  mass  is  visible,  no  gland  tissue  is 
discernible  to  the  naked  eye,  though  its  presence  is  indicated  by 
the  occurrence  of  numerous  prostatic  calculi.  It  will  be  seen 
*  Pracli/ioncr,  September  1905. 


43G  ENCAPyri.ATlON  OF  THE  TrMOURS. 

that  an  increase  in  the  size  of  the  central  adenomata  would  have 
in  time  led  to  the  condition  seen  in  Fig.  128,  namely,  a  central 
adenonuitons  mass  snrronnding  the  nrethra,  accompanied  by  an 
envelope  containing  at  one  spot  a  mass  of  gland  tissue. 

"  The  rapidly  growing  gland  tissue  stretches  and  expands  the 
ciicumjacent  tissue  over  and  around  itself,  the  radiating  fibro- 
nuiscular  bands  lose  their  original  disposition,  and  run  in  a  wavy 

Fi(!.  128. 


An  Enlarged  Prostate.  The  adenomatous  mass  has 
been  enucleated  from  the  expanded  outer  part  of  the 
Prostate.* 

course  between  the  adenomata.  As  the  latter  grow  the  circum- 
ferential part  of  the  organ  becomes  laminated,  the  fibres  being 
driven  to  take  a  more  or  less  circular  course  when  seen  in  a  cross- 
section  of  the  organ." 

Mr.  Wallace  further  explains  that  in  the  operation  of  "  pros- 
tatectomy," the  finger  separates  some  of  these  laminae,  and  so 
turns  out  the  central  or  adenomatous  mass,  which  forms  the  bulk 
of  the  enlarged  prostate,  from  the  cortical  part  which  is  left  behind 
as  a  shell  or  capsule  consisting  of  a  stroma  without  much  gland 
tissue,  and  to  this  structure  he  proposes  to  give  the  name  of  "  the 
surgical  capsule."     It  will  thus  be  seen  that  according  to  this 

*  Practitioner,  September  1905. 
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description  the  outermost  part  of  the  gland  is  left  behind  in  the 
operation  of  prostatectomy,  and  the  true  fibrous  capsule  derived 
from  the  recto-vesical  fascia  is  not  included  in  the  area  of  opera- 
tion. 

It  must,  however,  be  noted  that  in  some  prostates  the  enlarge- 
ment is  rather  due  to  an  increase  of  the  myo-fibromatous  tissue 
than  to  the  growth  of  definite  adenomata,   and  in  these  the 
lamination  of  the  cortex  is  but  httle 
marked.     These    prostates    are    much 
more   difficult   to   enucleate   than   the 
common    adenomatous    enlargements, 
and  they  seldom  attain  so  great  a  size 
as  the  latter. 

The  effects  of  prostatic  hypertrophy 
are  seen  in  the  urethra,  bladder, 
ureters,  and  kidneys. 

The  urethra  is  in  all  cases  lengthened 
in  proportion  to  the  size  of  the  growth, 
and  in  some  cases  the  prostatic  portion 
of  the  tube  measures  two  or  three 
inches,  instead  of  an  inch  and  a  quarter. 
On  account  of  this,  prostatic  catheters 
are  made  longer  than  others.  In  addi- 
tion to  its  increase  in  length,  the 
urethra  becomes  more  or  less  tortuous. 
Thus,  if  one  lateral  lobe  be  more  en- 
larged than  the  other,  it  will  cause  the 
urethra  to  bulge  towards  the  opposite 
side  ;  if  the  middle  lobe  be  enlarged,  the 
urethral  floor  will  be  pushed  up  from 
below  so  as  to  cause  a  convexity  in  this 

situation.  If  there  is  much  general  enlargement,  the  urethra 
becomes  compressed  so  that  the  lumen  of  its  tube  is  narrowed  and 
the  passage  of  urine  is  interfered  with.  In  this  way  retention 
may  be  caused. 

In  the  bladder  the  urethral  orifice  is  pushed  upwards,  so  that 
it  no  longer  occupies  the  lowest  position  in  the  erect  posture,  and 
thus  predisposes  the  urine  to  collect  in  a  pouch  behind  it.     In 
*  Practitioner,  September  1905. 


Diagrammatic  Section  of 
the  Bladder  and  Prostate,  to 
show  the  intrusion  of  the 
prostate  into  the  bladder 
and  its  separation  of  the 
sphincter  fibres  at  the  neck  of 
the  bladder.*  The  arrows 
indicate  the  line  of  pressure 
of  the  urine  in  the  act  of 
micturition. 


43S  CHANGES  IN  THE  BLADDER. 

most  cases  the  oriliee  of  the  urethra  is  surrounded  by  a  ring  of 
prostatic  growth,  which  is  very  prominent  when  viewed  from  the 
bladder,  and  this  general  enlargement  of  the  prostatic  tissue 
around  the  whole  urethra  is  much  more  common  than  an  over- 
growth of  a  single  lobe.  The  increase  in  size  of  the  gland  and  the 
tension  and  pressure  caused  by  its  encroachment  on  the  parts 
around  it  necessarily  result  in  some  compression  of  the  urethra, 
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Section  of  a  Dilated  Bladder,  showing;;  the  pouching  of  the 
bladder-wall  which  occurs  behind  an  enlarged  prostate.  A 
bristle  has  been  introduced  into  the  ureter. 


and  on  account  of  the  obstruction  offered  to  the  passage  of  urine, 
the  vesical  walls  hypertrophy  and  may  subsequently  become 
fasciculated  and  sacculated,  as  described  in  the  previous  chapter 
on  the  bladder.  When  the  middle  lobe  is  much  enlarged,  it  tends 
to  become  pedunculated  and  to  extend  towards  the  vesical  ca\dty, 
and,  although  this  pedunculation  is  rare,  when  present  it  becomes 
a  very  prominent  cause  of  difficult  micturition  and  retention  of 
urine,  for  it  not  only  lies  directly  over  the  urethral  orifice,  but  is 
liable  to  be  thrust  down  as  a  valve  over  that  orifice  by  the  pressure 
of  the  urine  in  attempts  at  micturition.     (See  Fig.  129.) 
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As  time  goes  on,  and  micturition  becomes  increasingly  difficult, 
more  and  more  mine  is  habitually  retained,  and  this  for  several 
reasons.  The  more  nearly  the  dilated  bladder  is  emptied,  the 
less  efficaciously  is  it  able  to  contract  with  force  on  its  contents  ; 
and  the  more  the  urethral  orifice  is  pushed  up  by  the  enlarged 
gland,  the  more  does  urine  collect  in  the  lowest  part  of  the  bladder 
behind  the  prostate.  Thus  urination  becomes  possible  only  when, 
by  the  distension  of  the  bladder  and  the  traction  on  its  walls, 
the  orifice  of  the  urethra  is  stretched.  Even  then,  as  the  bladder 
contracts  and  empties  its  contents,  the  prostate  again  settles 
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An  Enlar^od  Prostate  with  an  Hypertrophicd  Bladder. 
A  sacculus  has  developed  at  the  uppermost  part  of  the 
bladder. 


down  and  prevents  the  complete  expulsion  of  the  urine.  But 
as  the  obstruction  to  micturition  becomes  greater,  the  bladder 
becomes  habitually  more  and  more  distended,  until  finally, 
being  always  as  full  as  it  will  hold,  it  ceases  to  act  as  a  reservoir. 
The  urine  which  flows  into  it  from  the  ureters  then  constantly 
dribbles  out  through  the  urethra,  and  permanent  incontinence 
tlierefore  results.  In  time,  a  bladder  which  is  thus  chronically 
over-distended  loses  tone,  and  becomes  paralysed  or  atonied, 
although  it  may  recover  its  tone  after  the  removal  of  the  prostate 
which  has  originally  caused  the  obstruction. 
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In  some  cases  the  chief  trouble  is  frequency  of  micturition  and 
imperfect  power  to  retain  the  urine,  a  condition  whicli  may 
not  be  due  to  over-distension  of  the  bUidder  but  to  the  stretching 
of  the  sphincter  at  the  mouth  of  the  urethra  by  the  intrusion 
of  the  prostate  into  the  bladder  cavity.  For  as  the  gland  grows 
it  thrusts  its  way  through  the  muscle,  and  is  only  covered 
by  the  vesical  mucous  membrane  (see  Fig.  129).  But,  although 
the  enlarged  prostate  may  merely  from  its  size  give  rise  to 
much  trouble  and  inconvenience,  the  gravest  danger  to  life 
arises  from  sepsis. 

In  many  cases  this  results  from  the  chronic  retention  of  urine, 
which  tends  to  decompose,  or  from  acute  over-distension  of  the 
bladder,  but  it  is  often  caused  by  the  introduction  of  septic  material 
in  a  catheter  which  has  been  used  to  empty  the  bladder.  When 
once  it  has  obtained  a  footing  the  septic  process  is  very  difficult 
to  check,  and  is  very  liable  to  increase  in  intensity  and  to  spread. 

The  urine  is  often  very  foul  indeed,  and  in  bad  cases  contains 
pus  and  blood  derived  from  the  ulcerated  bladder-walls.  Occa- 
sionally, phosphates  are  deposited  in  the  alkaline  urine,  and  form 
concretions  on  the  mucous  membrane.  In  other  cases  definite 
calculi  may  be  formed. 

The  effect  of  the  retention  of  urine  and  of  the  hypertrophy 
of  the  bladder-walls  is  distension  oJ  the  ureters  and  of  the  renal 
pelves  and  ealices.  Pyelitis  and  nephritis  may  also  be  caused 
by  extension  of  inflammation  from  the  bladder. 

In  addition  to  the  chronic  retention  of  some  of  the  urine. in 
cases  of  enlarged  prostate,  acute  and  complete  retention  is  liable 
to  result  from  anything  which  causes  congestion  of  the  prostate 
and  consequent  swelhng  of  the  gland.  Thus,  a  man  who  has 
always  been  able  to  pass  his  water,  although  with  difficulty, 
may  have  an  attack  of  acute  retention  as  the  result  of  exposure 
to  cold  and  wet,  or  of  indulgence  in  alcohohc  hquors.  Either  of 
these  may  cause  prostatic  congestion  and  swelhng — conditions 
which  are  usually  temporary  and  amenable  to  properly  directed 
treatment. 

Tumours  of  the  Prostate. 

Innocent  tumours  of  the  prostate,  which  consist  of  fibrous 
or  glandular  tissue  and  complicate  general  hypertrophy,  have 
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already  been  described  :  they  are  almost  the  only  new  growths 
of  an  innocent  nature  that  are  met  with  in  this  gland. 

Malignant  tumours  are  usually  carcinomata,  though  sarco- 
matous growths  have  been  observed.  The  carcinomata  are  of 
the  glandular  or  spheroidal-celled  variety,  and  are  generally  hard 
or  "  scirrhous."  They  gi-ow  rapidly,  and  tend  to  cause  the  same 
complications  as  similar  tumours  arising  in  the  bladder.  Not 
infrequently  they  cause  pressure  on,  or  fungate  into,  the  rectum. 

Since  surgeons  have  more  frequently  practised  the  operation 
of  prostatectomy  it  has  been  found  that  a  considerable  number 
of  cases  which  seemed  to  be  mere  chronic  enlargements  of  the 
gland  were  really  cases  of  mahgnant  disease,  and  it  seems  probable 
that  as  many  as  ten  per  cent,  of  all  cases  of  enlargement  which 
cause  serious  symptoms  in  old  age  are  examples  of  malignant 
growth. 

Prostatic  Calculi. 

The  calculi  which  are  of  common  occurrence  in  the  prostates 
of  old  men  have  nothing  to  do  with  urinary  calculi.  Tliey  are 
developed  in  the  glandular  tissue,  and  form  small  concretions 
about  the  size  of  grains  of  barley,  and  seldom  larger.  They  are 
commonly  multiple,  and  by  their  mutual  pressure  become  faceted. 
In  most  cases  they  give  rise  to  no  trouble,  but  in  some  cause 
difficulty  of  micturition,  and  more  rarely  suppuration  in  the 
prostate.  They  are  composed  almost  entirely  of  phosphate  of 
lime,  with  about  15  per  cent,  of  animal  matter.  Other  prostatic 
concretions  give  the  amyloid  reaction  with  iodine  :  they  are 
usually  small  and  may  occur  at  almost  any  age,  even  in  children. 
They  are  probably  analogous  to  the  corpora  amylacea  found  in 
other  situations.     Phleboliths  also  occur  in  the  prostatic  veins. 


CHAPTER  XLVIII. 

TUBERCULOUS  DISEASE  OF  THE  GENITO-URINARY 
TRACT. 

Tuberculosis  may  affect  any  part  of  the  genito-urinary  tract, 
and,  as  it  is  specially  liable  to  attack  many  parts  in  the  same 
patient,  it  is  advisable  to  treat  of  the  disease  as  a  whole.  It  is 
especially  common  in  young  adults,  and  may  be  secondary  to  a 
focus  of  tubercle  elsewhere  in  the  body  or  apparently  primary 
in  the  genito-urinary  tract.  In  this  tract  the  initial  point  of 
attack  is  usually  either  the  kidney  or  the  epididymis.  The  testis 
itself,  the  seminal  vesicles,  the  prostate,  or  the  bladder  may  in 
some  cases  be  primarily  affected,  but  more  often  they  are  secon- 
darily involved,  for  the  infection  readily  passes  down  from  the 
kidney  or  up  from  the  epididymis.  The  kidney  may  further  be 
infected  by  an  upward  extension  from  the  bladder  either  along 
the  ureter  or  in  some  cases  by  the  lymphatics,  so  that  the  kidney 
is  secondarily  affected  without  visible  disease  of  the  ureter. 

The  first  morbid  change  in  the  bladder  is  the  growth  of  sniall 
grey  tubercles,  such  as  are  commonly  seen  wherever  tuberculosis 
occurs.  These,  which  are  most  numerous  about  the  trigone, 
after  a  time  break  down  and  form  circular  superficial  ulcers 
without  any  induration  or  thickening.  By  an  extension  of  this 
process  the  mucous  lining  is  destroyed  and  general  cystitis  is 
set  up. 

In  the  ureters  similar  changes  ensue,  and  these  tubes  become 
ulcerated  and  roughened  ;  their  walls  also  are  usually  much 
thickened.  In  some  cases  great  obstruction  is  offered  to  the 
passage  of  urine,  and  occasionally  the  ureter  is  practically 
obhterated. 

In  the  kidneys,  the  pelvis  and  caUces  are  chiefly  affected.  Their 
mucous   lining   becomes   swollen   and  thickened,   and   in   time 
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ulcerated,  forming  a  soft  pulpy  membrane  like  a  piece  of  sodden 
wash-leather.  The  discharge  from  the  inflamed  surfaces  is  at 
first  mucoid,  but  very  soon  becomes  purulent  and  blood-stained. 
The  course  of  the  disease  differs  much  in  different  cases.  In 
some,  the  urine  finds  difficulty  in  obtaining  an  exit  on  account  of 


A  Tuberculous  Kidney  and  Ureter.  The  kidney  shows 
niimerous  cavities  which  were  filled  with  caseous  pus.  The 
mucous  lining  of  the  ureter  is  roughened  and  ulcerated,  and 
the  whole  tube  is  much  enlarged. 


the  swelling  of  the  soft  tissues  and  obstruction  in  the  ureter 
caused  by  the  passage  of  the  thick  pus  and  mucus  ;  the  pelvis 
and  calices  consequently  become  distended,  and  the  whole  kidney 
greatly  enlarged.  Suppuration  commonly  extends  to  the  kidney 
substance,  and  in  time  to  the  peri-nephric  tissue,  causing  in  the 
latter  situation  the  formation  of  a  peri-nephric  abscess.  This, 
in  rare  cases,  discharges  into  the  colon,  but  more  commonly  comes 
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to  the  surface  and  bursts  externally,  the  patient  subsequently 
dying  from  sepsis  or  from  destruction  of  the  renal  secreting  sub- 
stance.    In    other   cases   the   inflaniniatorv    process   gradually 
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Tuberculous  Disease  of  the  Testes,  Vnsa  Deferentia,  and 
Prostate.  The  testes  are  studded  with  numerous  caseous 
nodules,  the  vasa  deferentia  are  thickened,  and  the  prostate 
contains  a  large  abscess-cavity. 


subsides,  the  exudation  diminishes,  and  many  of  the  products  ol 
inflammation  undergo  caseation,  forming  a  putty-like  pultaceous 
mass.  The  kidney  in  such  a  case  loses  all  functional  activity, 
and  is  practically  placed  outside  the  organism,  just  as  much  as 
is  a  caseous  lymphatic  gland.     If  the  other  kidney  is  healthy,  and 
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is  capable  of  becoming  hypertrophied  to  a  sufficient  extent,  life 
may  be  prolonged  indefinitely. 

In  many  patients  the  disease  commences  as  a  deposit  of  tubercle 
in  the  renal  cortex.  From  this,  as  from  a  centre,  the  mischief 
spreads,  other  deposits  occur  in  different  portions  of  the  gland, 
and  thus  several  caseous  masses  are  formed.  Any  of  these  may 
burst  into  the  pelvis,  and  from  this  the  tubercle  may  extend  to 
the  ureter. 

In  the  prostate,  tubercle  causes  a  general  enlargement  of  the 
gland,  with  the  formation  in  it  of  caseous  masses  and  abscesses. 
These  commonly  come  to  the  surface  at  the  prostatic  urethra  or 
the  neck  of  the  bladder,  and  discharge  by  an  irregular  ragged 
aperture. 

When  the  prostate  is  attacked,  the  vesiculse  seminales  are  also 
usually  affected.  They  become  enlarged,  hardened,  and  nodular, 
and,  on  section,  are  found  to  contain  caseous  matter. 

Tuberculous  disease  of  the  testis,  which  is  almost  always  present 
when  the  vesiculae  and  prostate  are  affected,  is  described  in  a 
later  chapter. 


CHAPTER  XLIX. 
URINARY  CALCULI. 

The  salts  which  are  normally  held  in  solution  in  the  urine  may 
be  deposited  from  that  fluid  in  the  form  of  concretions  or  calculi, 
and  may  then  be  retained  in  any  part  of  the  urinary  tract.  It  is 
probable  that  such  precipitation  takes  place,  in  the  first  instance, 
around  some  particle  of  organic  matter,  such  as  mucus,  fibrin  or 
desquamated  epithelium. 

The  most  common  calculi  are  those  composed  of  uric  acid,  of 
urates,  of  oxalate  of  lime,  and  of  fusible  phosphates. 

Calculi  composed  of  uric  acid  or  urates  are  met  with  chiefly  in 
the  children  of  the  poor,  and  in  men  of  the  gouty  or  uric  acid 
diathesis.  The  conditions  which  determine  the  precipitation 
of  uric  acid  and  its  salts  are  still  imperfectly  understood,  but 
are  certainly  very  complex.  AVhile  an  excess  of  these  substances 
in  the  urine  favours  their  precipitation,  many  other  factors  are 
involved,  such  as  the  reaction  of  the  urine,  the  presence  of  other 
salts,  and  especially  the  presence  of  colloids.  The  condition 
known  as  "  uric  acid  infarction  "  is  sometimes  met  with  in  the 
kidneys  of  newly-born  children  during  the  first  two  or  three 
weeks  of  life.  Yellomsh  streaks  of  urate  of  ammonium  or 
sodium  are  seen  in  the  pyramids.  It  is  very  possible  that  the 
salts  so  deposited  may  sometimes  serve  as  the  basis  of  calculi 
in  children. 

The  ingestion  of  excessive  quantities  of  food  or  of  alcoholic 
liquors,  with  deficient  exercise,  a  torpid  liver,  an  unhealthy  skin, 
and  constipated  bowels,  are  conditions  which  in  adults  appear 
to  favour  uratic  deposit.  More  work  is  thrown  on  the  kidneys 
than  should  fall  to  their  share,  the  urine  becomes  concentrated, 
and  calciiH  are  apt  to  be  formed.  It  appears  probable  that 
mere  concentration  of  urine  is  not,  however,  enough  in  itself 
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to  produce  calculi,  and  that  the  highly  acid  urine  first  causes  a 
catarrh  of  the  renal  tubes.  The  crystalline  deposit  is  supposed 
to  be  formed  in  the  renal  epithehal  cells,  and  to  extend  from 
them  to  the  lumen  of  the  tubes. 

Oxaluria,  or  the  presence  of  oxalate  of  lime  in  the  mine  in 
excessive  quantities,  can  hardly  be  regarded  as  ha^dng  been  at 
present  satisfactorily  explained.  It  has  been  described  for  many 
years  as  occurring  in  connection  with  a  definite  diathesis,  the 
so-called  "  oxaUc  acid  diathesis,"  in  patients  who  are  in  a  broken- 
down  or  debilitated  state  of  health,  who  are  overworked  or 
worried,  -mth  much  nervous  depression,  &c.,  but  at  the  present 
time  there  are  many  who  think  that  there  is  no  definite  diathesis 
associated  with  the  formation  of  oxalate  of  hnie,  and  consider 
that  its  presence  in  the  urine  is  due  to  the  ingestion  of  some  forms 
of  vegetables  and  fruits.  It  is  certain  that  attacks  of  oxaluria 
with  hsematuria  may  occur  in  otherwise  healthy  persons,  as  the 
result  of  indulgence  in  rhubarb,  strawberries  or  other  fruits. 
Other  authors  are  of  opinion  that  oxalic  acid  is  formed  by  the 
decomposition  of  uric  acid,  and  consider  that  its  production  is 
only  a  variation  or  modification  of  the  uric  acid  diathesis.  What- 
ever may  be  the  final  conclusions,  it  is  certain  that  oxaluria  and 
oxalate-of-hme  calcuh  are  by  no  means  Umited  to  debilitated  or 
broken-down  patients,  and  that  oxaluria  often  alternates  with 
the  presence  of  uric  acid  and  urates  in  the  urine. 

Renal  Calculus. 

Most  of  the  calculi  which  are  formed  in  the  kidneys  escape 
from  the  gland  while  yet  small,  and  are  subsequently  voided  in 
the  form  of  gravel.  Some,  however,  remain  behind.  The  eftects 
produced  by  a  renal  calculus  depend  much  upon  its  position  and 
mobility,  and  to  a  less  extent  on  its  size.  If  formed  and  retained 
in  the  cortex,  it  may  become  encysted  and  fixed,  shut  off  from 
the  urinary  tract,  and  so  give  rise  to  little  or  no  trouble.  If,  on 
the  other  hand,  it  passes  into  the  pelvis,  it  is  liable,  by  its  constant 
movement,  to  cause  pyelitis,  with,  in  time,  haematuria  and  pyuria, 
whilst,  by  occasionally  blocking  the  orifice  of  the  ureter,  it  may 
bring  on  attacks  of  renal  colic  and  cause  distension  of  the  pelvis  and 
calices.    The  more  freely  movable  it  is  the  more  pain  it  Avill  cause. 


U8  RENAL  CALCULI. 

The  worst,  however,  that  can  result  from  the  presence  of  a 
calcuhis  in  the  kidney  is  tlie  blocking  of  the  ureter  by  the  impac- 
tion of  the  stone.  The  urine  is  then  retained  in  the  renal  pelvis, 
and  hydro-nephrosis  results,  the  calices  becoming  distended  and 
the  glandular  tissue  being  absorbed  by  pressure. 

In  many  cases  the  irritation  caused  by  the  stone  results  in 
suppuration  of  the  pelvis  and  calices,  and  pyuria.  The  pus 
usually  has  some  difficulty  in  escaping,  on  account  of  inflamma- 
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A  Suppurating  Kidney  with  a  Calculus  impacted  at  the 
Orifice  of  the  Ureter.  The  Calices  are  dilated,  and  the;  renal 
tissue  atrophied.     The  kidney  was  very  large,  and  full  of  pus. 

tory  swelhng  of  the  mucous  membrane  of  the  pelvis  and  ureter, 
and  the  kidney  consequently  is  distended  by  it,  and  becomes  in 
time  a  huge  multilocular  abscess-cavity,  often  producing  a  con- 
siderable swelhng  in  the  lumbar  region.  When  the  renal  pelvis 
is  distended  by  pus,  the  condition  is  named  pyo-nephrosis.  In 
cases  such  as  these  the  suppuration  may  extend  to  the  neigh- 
bouring cellular  tissue,  and  cause  the  formation  of  a  peri-nephric 
abscess.  In  proportion  as  one  kidney  is  destroyed  the  more 
does  its  fellow,  if  healthy,  become  hypertrophied  to  supply  the 
needs  of  the  organism,  and  thus  the  quantity  of  urine  may  not 
be  seriously  diminished. 
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A  renal  calculus  tends  to  increase  in  size  by  the  deposit  on  its 
surface  of  fresh  concretions.  So  long  as  the  urine  is  acid  the 
increase  is  chiefly  by  the  deposit  of  uric  acid,  urates,  or  oxalate 
of  hme,  but  when,  as  the  result  of  pyehtis,  the  secretion  becomes 
alkaline,  phosphates  are  deposited,  not  only  from  the  urine,  but 
also  from  the  pus  and  mucus  which  are  present.  As  a  renal 
calculus  grows  it  usually  becomes  branched,  and  in  time  the 
whole  of  the  calices  may  be  filled  with  calculous  material  attached 
to  a  central  stem  in  the  pehas  and  ureter. 


Fig.  135. 
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A  Kidney  with  a  Large  Branched  Calculu.s  occupj-ing  the 
Pelvis  and  Calices. 


Calculi  in  the  Ureter. 

If  a  calculus  is  not  stopped  at  the  upper  extremity  of  the 
ureter,  it  is  generally  able  to  traverse  that  tube  and  to  reach  the 
bladder.  This,  however,  is  not  always  the  case,  and  the  stone 
may  be  impacted  in  any  part  of  the  tube.  If  it  does  not  stick  at 
the  commencement,  it  is  most  likely  to  be  arrested  at  the  vesical 
extremity  of  the  ureter.  The  effects  of  blocking  of  any  part  of 
one  ureter  are  identical  with  those  already  described  as  following 
impaction  of  the  stone  in  the  renal  pelvis,  and  do  not  require 
further  description.  But  it  occasionally  happens  that  the 
kidney  on  the  opposite  side  to  that  of  the  blocked  ureter  is  an 
atrophied  or  functionless  one.  In  still  rarer  cases  it  has  chanced 
that  the  two  ureters  are  simultaneously  blocked  by  calculi.  The 
condition  thus  produced  is  known  as  obstructive  suppression  of 
urine  and  is  an  extremely   grave  one.     Surgical  intervention 
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offers  almost  the  only  hope  of  cure,  and  it  is  important  to 
remember  that  it  must  not  be  delayed  too  long.  It  is  a  remarkable 
faet  that  complete  calculous  anuria  may  be  accompanied  by  no 
other  serious  symptoms  for  a  week  or  more,  when  muscular 
twitchings,  convulsions,  and  coma  come  on  suddenly  and  are 
spoodilv  fatal. 

Vesical  Calculi. 

Calculi  in  the  bladder  most  often  result  from  transit  of  a  stone 
from  the  kidney,   but,   as  already  stated,  stones  composed  of 

Fig.  136. 


Section  of  a  Uric-.acid  Calculus,  showing  the  smooth 
outline  and  concentric  laminae. 

phosphates  may  be  formed  in  loco  when  the  urine  has  been 
rendered  alkaline  by  chronic  cystitis. 

Uric-acid  stones  are  generally  round  or  oval,  hard,  but  brittle. 
They  vary  in  weight  from  a  few  grains  to  half  a  pound  or  more. 
Their  surface  is  smooth,  and,  on  section,  they  are  of  a  dull  brick- 
red  colour,  with  w^ell-marked  concentric  rings  or  laminae.  Their 
central  part  or  nucleus  is  often  darker  than  the  remainder.  They 
are  soluble  vnth.  effervescence  in  nitric  acid,  and  combustible  wdth 
very  little  ash.  They  are  soluble  also  in  a  dilute  solution  of 
potash. 

Urate  of  soda  and  urate  of  ammonia  often  occur  in  combina- 
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tion.  Such  stones  are  smooth,  round  or  oval,  fawn-coloured  or 
earthy  on  section,  not  laminated,  and  not  so  hard  as  the  uric-acid 
calculi. 

Oxalate-of-lime  stones  are  seldom  more  than  two  ounces  in 
weight,  and  most  of  them  are  much  below  this.  In  shape  they 
are  usually  irregularly  rounded,  with  numerous  nodular  pro- 
jecting portions,  which  give  them  a  rough  and  tuberculated 
appearance,  and  the  name  of  "  Mulberry  calculus."  On  section, 
they  are  found  to  be  very  hard  and  tough,  and  of  brownish  or 
green  colour.  The  colouring-matter  is  adventitious  and  usually 
due  to  blood.     The  smaller  oxalate  calculi  are  often  colourless 


Fig.  137. 


An  Oxalate -of -Lime  Calculus. 


Fig.  138. 


_,a<rfl^^!!l'f'a 


m 


Section  of  an  Oxalatc-of-Lime 
Calculus,  showing  the  irregular 
wavy  laminae. 


and  crystalline  on  the  surface.  They  are  generally  laminated, 
but  the  concentric  laminae,  instead  of  being  regular  and  ring-like, 
as  in  uric-acid  stones,  are  usually  wavy  and  jagged.  Oxalate- 
of-lime  calculi  are  soluble  in  hydrochloric  acid. 

Fusible  calculus,  or  calculus  composed  of  phosphate  of  lime 
with  phosphate  of  anmionia  and  magnesia,  is  the  commonest 
form  of  phosphatic  stone,  and  sometimes  attains  a  great  size.  It 
is  of  a  dead-white  colour,  soft,  light,  smooth,  and  not  laminated 
on  section. 

Cystine  calculi  are  oval,  finely  crystalline  on  the  surface,  and, 
when  recently  extracted,  of  a  yellow,  or  honey  colour.  They  arc 
soft  and  friable,  not  laminated  on  section,  and  are  readily  soluble 
in  ammonia.     These  calculi  are   remarkable  for  the  change  in 
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colour  they  undergo  after  exposure  to  the  light  for  some  months, 
for  it  will  1)0  found  that  they  then  gradually  assume  a  delicate 
emerald-green  hue. 

Other  forms  of  calculi  are  rare,  and  do  not  require  separate 
description.  They  are  composed  of  xanthic  oxide,  phosphate 
of  lime,  carbonate  of  lime,  and  ammonio-magnesium  or  triple 
phospliate. 

Many  calculi  arc  not  composed  throughout  of  the  same  sub- 
stance, but  are  formed  of  concentric  layers  of  different  formation. 
Thus,  it  is  common  to  find  a  uric-acid  nucleus  surrounded  by  a 
ring  of  phosphates,  and  this  in  its  turn  coated  with  another  layer 
of  uric  acid  or  urates,  the  whole  perhaps  surmounted  by  another 
phosphatic  coat.  In  other  cases  oxalate  of  lime  may  alternate 
with  uric  acid,  urates,  or  phosphates. 

The  alternation  of  the  phosphatic  and  uric  acid  layers  is 
explained  by  the  differing  reactions  of  the  urine.  When  the 
latter  is  acid,  the  calculus  increases  in  size  by  the  deposit  of  uric 
acid  ;  but  when  cystitis  has  caused  the  urine  to  become  alkaline, 
then  the  phosphates  which  are  normally  held  in  solution  become 
deposited. 

Effects  of  a  stone  in  the  bladder. — A  calculus  in  the  bladder 
always  sets  up  a  certain  amount  of  cystitis.  To  a  limited  extent 
the  latter  is  proportionate  to  the  roughness  and  size  of  the  stone, 
but  it  is  nevertheless  true  that  in  many  instances  small  and 
perfectly  smooth  stones  cause  infinite  pain  and  vesical  irritation, 
whilst  in  other  patients  large  and  rough  stones  elicit  but  few 
symptoms.  This  is  to  be  attributed  to  the  different  idiosyncrasies 
of  the  patients  themselves  ;  children  suffer  very  much  more  than 
adults,  and  the  bladders  of  old  men  in  particular  will  often 
tolerate  the  presence  of  large  calculi  without  material  pain  or 
distress.  The  changes  that  occur  in  cystitis  have  already  been 
described ;  but  it  must  be  pointed  out  that  the  obstruction  to 
micturition  caused  by  the  thick  and  \^scid  mucus  is  probably  one 
of  the  causes  of  the  hypertrophy  of  the  bladder  which  is  a  common 
result  of  a  calculus.  This  hypertrophy  is  also  probably  induced 
by  the  occasional  obstruction  of  the  urethra  by  the  stone — a 
circumstance  which  is  most  likely  to  happen  at  the  end  of  the 
act  of  micturition. 

In  cases  of  long  standing,  sacculi  may  be  developed  in  the 
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hypertrophied  viscus.  These  are  of  much  importance,  for  in 
them  stones  may  lodge,  or,  if  Hthotrity  be  performed  in  the  saccu- 
lated bladder,  great  trouble  and  danger  may  arise  from  fragments 
becoming  encysted.  The  changes  that  ensue  in  the  ureters  and 
kidneys  are  such  as  have  already  been  described  under  the  head 
of  "  Surgical  Kidney." 

Calculi  in  the  Urethra. 

Small  calculi  are  often  passed  by  gouty  people  who  suffer  from 
gravel  in  the  urine,  and  the  large  majority  of  such  stones  are  not 
retained  in  any  part  of  the  urethra. 

The  impaction  of  a  calculus  is  of  much  more  frequent  occurrence 
in  children  than  in  adults.  The  usual  place  for  a  stone  to  lodge 
is  the  fossa  navicularis,  for  the  very  good  reason  that  the  meatus 
is  the  narrowest  point  in  the  whole  urethra.  Such  impaction, 
indeed,  is  the  most  frequent  cause  of  retention  of  urine  in 
children,  and  in  any  case  of  the  kind  ought  to  be  at  once 
suspected. 

The  local  effect  of  the  lodgment  of  a  stone  in  this  position  is  a 
general  oedema  of  the  prepuce,  penis,  and  often  of  the  scrotum, 
and  sometimes  urinary  extravasation,  which  probably  results 
from  ulceration  of  the  mucous  membrane.  Although  retention 
is  marked,  the  urethra  is  often  not  completely  plugged,  and  the 
urine  consequently  may  dribble  away. 

In  adults  a  calculus  may  lodge  behind  a  stricture.  In  such 
cases  the  urethra  usually  becomes  ulcerated,  a  perineal  abscess 
forms,  bursts  externally,  and  estabhshes  a  perineal  fistula.  In 
rare  and  fortunate  cases  the  stone  escapes  with  the  pus. 


CHAPTER  L. 
DISEASES    OF    THE    TESTIS. 

Malposition  of  the  Testis. 

The  testis  may  be  arrested  in  any  part  of  its  passage  from  the 
lumbar  region  to  the  scrotum.  First,  it  may  never  leave  this 
region,  but  may  remain  permanently  in  close  proximity  to  the 
kidney.  Secondly,  it  may  pass  as  far  as  the  internal  abdominal 
ring,  but  fail  to  enter  the  inguinal  canal.  Thirdly,  it  may  pass 
into  the  inguinal  canal,  but  fail  to  traverse  the  external  ring. 
Fourthly,  it  may  pass  through  the  ring,  but  not  descend  into  the 
scrotum.  The  causes  of  this  retention  are  variously  stated.  It 
is  probable  that  the  most  frequent  cause  is  intra-uterine  peri- 
tonitis and  the  formation  of  adhesions  between  the  folds  of 
peritoneum  in  the  neighbourhood  of  the  gland,  but  an  unusually 
small  external  ring,  and  a  want  of  power  in  the  gubernaculum 
testis,  are  believed  to  act  as  causes  of  an  incomplete  descent. 
Shortness  of  the  vas  deferens  and  an  unusually  large  epididymis 
have  also  been  claimed  as  causes  of  retention.  The  term 
"  cryptorchid  "  is  applied  to  men  in  whom  both  testes  are  retained, 
and  that  of  "  monorchid  "  to  those  in  whom  only  one  gland  is 
undescended. 

There  has  been  much  controversy  as  to  the  condition  and 
development  of  a  retained  testis,  and  it  is  now  tolerably  clear 
that,  whereas  in  the  great  majority  of  cases  the  testes  are 
undeveloped  and  the  patient  sterile,  in  a  very  few  the  gland  is 
active,  and  semen  is  normally  secreted.  It  is  generally  con- 
sidered that  the  testis  is  less  likely  to  be  undeveloped  if  retained 
in  the  abdomen  than  if  subjected  to  the  pressure  of  the  muscles 
by  retention  in  the  inguinal  canal,  but  this  is  very  doubtful. 
With  regard  to  virile  power,  it  may  be  said  that  it  is  almost 
always  present,  even  when  both  testes  are  retained  and  the  patient 
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is  sterile.  In  all  cases  of  undescended  testis  the  corresponding 
half  of  the  scrotum  as  well  as  the  tunica  vaginalis  is  imperfectly 
developed.  According  to  the  researches  of  Dr.  Joseph  Griffiths 
the  retained  testes  are  characterised  by  the  disproportionate 
amount  of  connective-tissue  they  contain,  and  by  the  thickening 
of  the  walls  of  the  tubules  and  the  small  development  of  epithe- 
lium. 

Occasionally,  the  testis,  instead  of  being  retained  as  above 
described,  descends  into  unnatural  positions,  and  may  thus  pass 
into  the  perineum,  or,  over  Poupart's  ligament  into  the  femoral 
region.  I  have  also  seen  a  case,  in  which,  after  its  transit  through 
the  external  ring,  the  gland  passed  outward  into  Scarpa's  triangle. 

Complications  of  retained  or  misplaced  testis. — A  testis  which 
is  retained  in  the  inguinal  canal  is  constantly  liable  to  attacks  of 
orchitis  caused  by  the  contraction  of  the  abdominal  muscles 
during  any  violent  exertion,  and  it  is  by  no  means  uncommon 
for  the  gland  in  such  cases  to  be  forced  through  the  external 
abdominal  ring.  Such  extrusion  is  merely  temporary,  and  the 
testis  almost  at  once  returns  to  its  previous  position.  In  the 
perineum  also,  the  gland  is  greatly  exposed  to  injury,  and  thus 
is  rendered  liable  to  frequent  attacks  of  orchitis.  It  must  further 
be  remembered  that  when  the  testis  is  retained  it  is  in  close 
proximity  to  the  peritoneum,  and  that,  consequently,  inflamma- 
tion commencing  in  the  testis  may  extend  and  cause  peritonitis. 
The  gland  when  retained  is  liable  to  be  the  seat  of  orchitis  in 
cases  of  gonorrhoea  or  of  mumps,  exactly  as  it  is  when  in  its 
normal  position. 

Retention  of  the  testis  is  generally  believed  to  predispose  it 
to  malignant  disease  in  a  marked  degree,  and  the  explanation 
that  is  commonly  given  is  that  imperfectly  developed  organs  are 
more  liable  than  healthy  ones  to  be  thus  affected,  and  that  the 
irritation  and  frequent  attacks  of  orchitis  induced  by  pressure 
in  the  inguinal  canal  are  likely  to  act  as  exciting  causes.  Con- 
sidering the  comparative  frequency  of  undescended  testis,  I  am 
myself  by  no  means  convinced  that  it  is  attacked  by  mahgnant 
growth  in  a  larger  percentage  of  cases  when  in  the  inguinal  canal 
than  when  in  the  scrotum. 

Interstitial  inguinal  hernia  is  a  common  compHcution  of 
undescended  testis,  and  generally  results  from  failure  in  the 
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normal  process  of  closure  of  the  funicular  portion  of  the  tunica 
va<ii;inulis.  Mr.  Curling  and  other  writers  on  the  subject  believe 
that  hernia  is  much  more  likely  to  complicate  a  late  descent  of 
the  gland  than  is  its  simple  retention,  for  in  some  patients,  testes 
which  are  retained  for  months  after  birth  subsequently  descend. 
In  such  cases  the  intestine  may  be  found  adherent  to  the  testis. 
Occasionally,  hydrocele  complicates  retention  of  the  testis. 

Torsion  or  axial  rotation  of  the  testis. — Attention  has  been 
directed  to  this  condition  by  the  description  of  a  case  by  Mr.  G. 
Nash  in  1891,  and  by  the  subsequent  record  of  other  cases  by 
various  surgeons,  chiefly  in  England.  As  the  name  implies, 
the  morbid  condition  is  a  twist  of  the  cord  and  epididymis  round 
their  long  axis  so  that  the  vessels  of  the  cord  are  obstructed,  and 
the  testis  first  becomes  congested,  and,  if  unrelieved,  gangrenous. 
The  accident  appears  to  occur  chiefly  in  boys  and  young  men, 
and,  in  its  most  severe  form,  almost  invariably  affects  a  testis 
which  is  undescended,  or  whose  descent  is  complicated  by  a 
congenital  hernia.  Either  gland  may  be  involved,  and  the  twist 
may  be  either  outwards  or  inwards,  but  it  is  quite  uncertain 
how  the  twist  is  caused.  Clinically,  the  history  of  these  cases 
is  very  like  that  of  a  strangulated  hernia,  there  being  a  sudden 
swelling  accompanied  by  pain  and  sickness,  and  much  tenderness 
of  the  affected  part.  It  appears  that,  even  if  such  a  testis  does 
not  become  gangrenous,  it  subsequently  undergoes  atrophy, 
so  that  removal  of  the  twisted  gland  is  generally  advisable. 

Torsion  of  the  completely  descended  testis  may  also  occur,  as 
a  result  of  the  organ  hanging  free  and  being  unattached  to  the 
gubernaculum.  In  these  cases,  as  a  rule,  the  lesion  is  less  serious, 
and  causes  a  more  or  less  slight  and  transient  orchitis.  The 
attacks  are  often  recurrent,  and  generally  affect  young  adults 
and  boys  about  the  age  of  puberty.  The  real  nature  of  these 
attacks  is  very  liable  to  be  overlooked. 

Eunuchs. — A  eunuch  is  a  man  who  has  either  been  deprived  of 
the  testes  in  childhood  or  in  whom  they  remain  undeveloped, 
although  normally  placed  in  the  scrotum.  In  either  case  the 
growth  of  hair  and  the  development  of  the  larynx,  &c.,  which 
normally  characterise  puberty,  do  not  occur,  and  not  only  do  the 
external  genital  organs  remain  like  those  of  a  child,  but  the 
prostate  gland  is  similarly  undeveloped. 
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Inflammation  of  the  Testis    Orchitis. 

Acute  orchitis  (as  apart  from  epididymitis)  most  often  results 
from  injury,  but  it  is  also  caused  by  exposure  to  cold  or  wet,  and 
is  met  with  in  cases  of  numips  and  in  gout,  as  well  as,  more  rarely, 
in  rheumatic  subjects  and  in  patients  suffering  from  other  acute 
febrile  disorders. 

The  inflamed  testis  presents  the  appearances  common  to  all 
acute  inflammations,  but  on  account  of  the  denseness  of  the 
tmiica  albuginea,  is  unable  to  swell  to  any  extent,  and  thus 
becomes  proportionately  painful.  The  inflammation  rarely 
terminates  in  suppuration,  the  inflammatory  products  being 
readily  removed  by  the  numerous  lymphatics  of  the  part.  Abscess 
and  even  gangrene  have,  however,  been  known  to  occur.  In  some 
cases  the  orchitis  causes  so  much  damage  to  the  glandular 
epithelium  that  the  testis  subsequently  becomes  completely 
atrophied. 

Chronic  orchitis  may  result  from  an  acute  attack  which  has 
not  undergone  complete  resolution,  but,  as  it  is  in  simple  cases 
always  combined  with  some  inflammation  of  the  epididymis,  it 
is  not  necessary  further  to  describe  it  here. 

Epididymitis. 

Epididymitis,  or  inflannnation  of  the  epididymis,  is  almost 
always  the  result  of  some  irritation  or  inflammation  of  the  urethra. 
The  epididymis  is  also  commonly  affected  in  orchitis,  and  amongst 
the  causes  of  epididymitis  may  therefore  be  enumerated  those 
which  have  already  been  mentioned  in  connection  with  the  latter 
subject. 

Inflammation  of  the  urethra,  in  whatever  way  excited,  is  liable 
to  cause  epididymitis,  and  thus  the  latter  may  complicate  the 
urethritis  caused  by  gout,  the  passage  of  gravel,  the  use  of 
catheters,  &c.  Gonorrhsea,  however,  being  the  most  common 
cause  of  urethritis,  is  also  the  most  common  cause  of  inflannna- 
tion of  the  epididymis,  and  it  may  further  be  said  that  the 
epididymitis  which  results  from  an  acute  gonorrhceal  urethritis 
is  itself  likely  to  be  acute,  whilst  that  which  arises  from  a  chronic 
urethritis  or  gleet  is  more  likely  to  be  chronic. 
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The  epididymitis  which  results  from  inflammation  of  the 
urethra  has  commonly  been  spoken  of  as  "  metastatic,"  a  term 
which  implies  that  the  inflammatory  process  is  transferred  from 
the  one  part  to  the  other  ;  it  has  also  been  called  "  sympathetic." 
There  is  every  reason  to  believe  that  the  affection  of  the  epidi- 
dymis is  the  result  of  an  extension  of  the  inflammation  from  the 
prostatic  urethra  to  the  common  ejaculatory  ducts,  and  thence 
along  the  vasa  deferentia.  This  opinion  is  borne  out  by  the  fact 
that  epididymitis  is  especially  liable  to  result  from  infiannnations 
of  the  deeper  portions  of  the  urethra  rather  than  from  those  of 
the  anterior  parts  of  that  tube. 

Acute  epididymitis  is  attended  with  much  swelling,  which 
conunonly  extends  to  the  spermatic  cord  and  the  testis ;  the 
epididymis  is  also  extremely  tender  and  painful.  In  these  cases, 
as  well  as  in  acute  orchitis,  the  inflammation  frequently  extends 
to  the  tunica  vaginalis,  and  results  in  the  condition  known  as 
"  acute  hydrocele."  This  is  nothing  more  than  an  inflammatory 
exudation  into  the  cavity  of  the  tunica  vaginalis,  and  is  account- 
able for  most  of  the  swelling  which  is  more  commonly  attributed 
to  the  testis  itself.  In  acute  epididymitis  the  scrotum  is  liable 
to  become  red  and  swollen,  and  in  some  cases  is  greatly  enlarged 
by  oedema.     Suppuration  is  very  rare. 

Chronic  epididymitis  and  orchitis  may  result  from  an  acute 
attack,  or  may  originate  in  a  chronic  inflammation  of  the  urethra. 
They  are  perhaps  more  often  dependent  upon  stricture  and  its 
accompanying  urethritis  than  upon  any  other  cause. 

In  such  cases  the  epididymis  becomes  enlarged,  hard,  and 
knotty,  from  the  formation  in  it  of  fibrous  tissue  developed  from 
the  inflammatory  exudation.  The  testis  also  is  swollen  and 
tender,  the  cord  is  enlarged,  and  the  tunica  vaginalis  contains 
some  serous  fluid.  In  cases  of  long  standing,  the  contraction  of 
the  newly  formed  fibrous  tissue  causes  obliteration  of  the  seminal 
tubules  or  of  the  vas  itself.  Atrophy  of  the  gland  also  may  result, 
as  in  acute  orchitis.  In  some  cases  the  inflammation  terminates 
in  suppuration,  an  abscess  forms,  the  sldn  becomes  adherent, 
and  the  pus  is  discharged.  Occasionally,  after  the  abscess  has 
burst,  the  testis  tends  to  protrude  through  the  aperture,  and  the 
condition  known  as  "  hernia  testis  "  is  produced.  This  protru- 
sion is  generally  associated  with  an  unhealthy  condition  of  the 
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gland  itself,  and  is  much  more  connnon  in  connection  with  tuber- 
culous disease  of  the  testis  than  with  simple  chronic  orchitis. 

Tuberculous,  Strumous,  or  Scrofulous  Disease  of 
the  Testis. 

These  are  the  various  names  applied  to  a  chronic  form  of 
orchitis  which  exhibits  in  all  its  phases  the  characteristics 
common  to  tuberculous  inflammations. 

It  has  already  been  mentioned  that  this  affection  is  frequently 
an  accompaniment  of  tuberculous  disease  of  other  portions  of 
the  genito-urinary  tract,  and,  as  might  be  expected,  it  is  seen 
chiefly  in  unhealthy  or  strumous  subjects,  and  is  more  common 
before  than  after  middle  age.  There  is  a  great  tendency  for  both 
testes  to  be  diseased,  though  one  may  show  symptoms  of  the 
affection  long  before  the  other  is  implicated.  Tuberculous 
orchitis  usually  commences  as  a  swelling  of  the  epididymis,  and 
at  first  causes  no  pain .  T  he  epididymis  becomes  hard  and  knotty, 
and,  as  it  increases  in  size,  forms  a  semicircular  or  crescentic 
mass  behind  the  testis  (see  Figs.  133  and  139). 

The  early  extension  of  the  inflammation  to  the  tunica  vaginalis 
is  signalised  by  the  formation  of  a  hydrocele,  which  often  renders 
an  accurate  examination  of  the  diseased  parts  more  difficult  than 
would  otherwise  be  the  case.  As  the  inflammatory  process 
progresses,  the  swollen  epididymis  softens  at  one  part,  and  the 
superjacent  skin  becomes  red,  adherent,  and  thinned,  and  finally 
bursts,  giving  exit  to  a  few  drachms  of  pus.  In  the  course  of 
the  disease  the  testis  also  becomes  enlarged  and  nodular,  then 
soft,  caseating,  or  suppurating ;  fresh  abscesses  form,  and  in 
many  cases,  through  the  sinuses  which  result,  a  protrusion  or 
hernia  of  the  testicular  substance  ensues.  The  spermatic  cord, 
as  a  whole,  is  thickened,  but  the  vas  deferens  is  especially  hard 
and  swollen.  The  disease  may  extend  to  the  vesiculse  seminales, 
the  prostate,  or  other  parts  of  the  genito-urinary  tract,  but  in 
the  majority  of  patients  such  a  serious  extension  is  not  seen,  and 
whilst  in  many  the  inflammatory  process  subsides  without  ever 
having  arrived  at  suppuration,  in  others,  after  the  pus  has  been 
discharged,  the  sinuses  slowly  heal,  and  the  disease  comes  to  a 
natural  termination. 


W)  TUBERCULOUS  OUUllITIS. 

If  the  parts  themselves  be  examined  at  various  stages  of  the 
process,  it  will  be  seen  that  tuberculous  disease  commences  in  a)i 
iiiflanimatorv  exudation  into  the  connective-tissue  of  the  epi- 
didymis, combined  with  a  catarrh  of  the  ducts.  The  inflammatory, 
products  evince  a  great  tendency  to  undergo  fatty  degeneration, 
and  thus  the  tubes  and  connective-tissue  ahke  become  filled  with 
a  caseous  pulp.  As  the  process  extends  to  the  testis  and  cord  as 
well  as  to  the  skin,  those  structures  also  become  involved  in  a 

Fig.  139. 


A  Tuberculous  Testis.  Tlie  epididymis  is  speci  illy  culaified 
and  forms  a  crescent -shaped  swelling  behind  the  Testis.  The 
tunica  vaginalis  was  distended  with  fluid. 


similar  destruction,  and  in  many  instances  a  little  ill-formed  pus 
is  produced. 

A  section  of  such  a  testis  shows  a  general  enlargement  of  the 
gland,  with  several  areas  of  inflammatory  condensation,  of  caseous 
matter,  or  of  pus.  Towards  the  epididymis  these  areas  tend  to 
coalesce  and  unite  with  the  caseous  matter,  which  is  here  more 
especially  abundant.  The  tunica  vaginahs  contains  a  varying 
amount  of  clear,  straw-coloured  fluid,  the  tunica  albuginea  is 
thickened  in  patches,  the  cellular  tissue  of  the  spermatic  cord  is 
infiltrated  and  oeclematous,  and  the  vas  deferens  is  enlarged  to 
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some  five  or  six  times  its  natural  size,  whilst  its  lumen  is  filled 
with  caseous  matter. 

When  an  abscess  bursts  and  exposes  the  interior  of  a  broken- 
down  testis,  there  is  a  considerable  tendency  to  extrusion  of  the 
latter,  together  \\ith  some  of  the  unhealthy  inflammatory  or 
granulation-tissue  which  surrounds  and  infiltrates  it.  The 
protrusion  is  liable  to  become  increased  by  the  retraction  of  the 
skin,  and  where  the  cutaneous  opening  is  large,  and  the  skin  not 
closely  adherent  to  the  deeper  parts,  the  retraction  may  result 
in  a  complete  uncovering  of  the  testis.  In  such  a  case  the  whole 
gland  may  be  extruded. 

A  microscopical  examination  shows  that  the  process  is  essen- 
tially tuberculous,  for  typical  tubercle  may  be  found  in  all  the 
diseased  parts.  The  epithelium  at  first  proliferates  and  fills  the 
lumen  of  the  tubes,  but  is  in  course  of  time  slowly  destroyed  by 
an  extension  of  the  tuberculous  process  to  the  glandular  tissue 
itself.  It  appears  probable  that  the  disease  always  commences 
in  the  intertubular  connective-tissue,  and  subsequently  extends 
to  the  epithelium.  Sections  of  the  vas  deferens  show  a  similar 
growth  of  tubercle  in  its  walls,  and  in  advanced  cases  partial 
obliteration  of  its  lumen  by  a  growth  of  granulation-tissue  and 
tubercle.  As  in  the  lungs  and  other  parts,  the  process  may 
spontaneously  cease,  and  the  caseous  matter  either  becomes 
encapsuled,  or,  in  process  of  time,  undergoes  calcareous  changes. 

Miliary  tubercle  of  the  testis  may  also  be  seen  in  the  form  of 
typical  grey  granulations  in  cases  of  general  tuberculous  dissemi- 
nation, but  does  not  require  special  description. 

Syphilitic  Disease  of  the  Testis. 

The  testis  may  become  the  seat  of  syphilitic  inflammation  at 
almost  any  time  after  the  development  of  constitutional  symp- 
toms. The  gland  may  be  the  seat  of  either  (1)  a  diffuse  inter- 
stitial inflammation,  or  of  (2)  one  or  more  gummata. 

Interstitial  orchitis  occurs  earlier  than  the  gummatous  form, 
and  is  commonly  seen  as  a  late  secondary  lesion  ;  it  often  attacks 
both  testes,  and  is  characterised  by  a  painless  swelling  of  the 
whole  testis,  which  becomes  firm,  heavy,  of  an  oval  shape,  flat- 
tened from  side  to  side,  smooth  on  the  surface,  and  not  tender. 


4()2  SYPHILITIC  ORCHITIS. 

There  is  frequently  loss  of  testicular  sensation.  The  epididymis 
is  not  noticeably  affected,  and  the  spermatic  cord,  although 
swollen,  is  not  materially  thickened.  The  tunica  vaginalis  usually 
contains  an  excess  of  fluid. 

On  section  of  such  a  testis,  the  tunica  albuginea  is  found  to  be 
much  thickened,  and  the  fibrous  septa  which  extend  from  it  into 
the  gland  appear  more  prominent  and  dense  than  is  normal.  The 
gland  itself  is  tough  and  fibrous,  and  the  testicular  substance 
diminished.  The  fluid  in  the  tunica  vaginalis  is  clear,  and  in 
some  cases  the  opposed  surfaces  of  the  serous  membrane  are 
united  by  adhesions.  A  microscopical  examination  shows  a 
growth  in  the  intertubular  connective-tissue,  at  first  of  leucocytes 
and  of  new  blood-vessels,  and  afterwards  of  spindle-cells,  and 
finally  of  fibrous  tissue. 

The  termination  of  diffuse  orchitis  differs  in  different  cases. 
In  some,  especially  those  which  are  not  subjected  to  treatment, 
the  seminal  tubes  are  compressed  by  the  contraction  of  the  dense 
fibrous  growth,  and  their  epithelium,  after  undergoing  fat  by 
changes,  is  gradually  cast  off.  By  a  continuation  of  this  process 
the  whole  of  the  gland  may  be  in  time  destroyed,  and  the  shrink- 
ing of  the  fibrous  tissue  finally  reduces  the  testis  to  a  small  hard 
mass  with  no  trace  of  secreting  structure.  When,  however,  the 
disease  is  treated,  the  yomig  connective-tissue  is  commonly 
quickly  removed,  and  the  testis  again  returns  to  its  normal  size 
and  function.  In  some  cases  portions  only  of  the  gland  are 
affected  by  this  form  of  interstitial  inflammation,  and  the  changes 
above  described  are  then  limited  to  one  or  more  lobules. 

Gummatous  orchitis. — ^When  syphihtic  inflammation  attacks 
the  testis  in  an  old  or  broken-down  subject,  or  when  it  makes  its 
appearance  as  a  late  tertiary  symptom,  the  inflammatory  products 
are  hable  to  caseate  and  to  form  gummatous  masses.  These  tend 
to  imphcate  the  tunica  albuginea  and  the  tunica  vaginalis,  to 
extend  to  the  skin,  and  finally  to  burst,  giving  exit  to  the  blood- 
stained mixture  of  cheesy  matter  and  pus  characteristic  of 
gummata  in  other  parts,  and  leaving  a  circular  cavity  in  the 
gland.  In  some  cases  of  gummatous  disease  of  the  testis,  the 
opening  in  the  skin  becomes  the  site  of  a  hernia  of  the  testis, 
such  as  occurs  in  tuberculous  orchitis. 

Section  of  a  gummatous  testis  usually  shows  that  the  gland  is 
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the  seat  of  both  the  diffuse  orchitis  described  above  and  of  the 
gummatous  form.  The  processes  in  each  are  at  first  alike,  and 
consist  of  an  exudation  of  leucocytes  and  a  growth  of  young 
spindle-celled  connective-tissue.  In  the  gummatous  variety 
this  young  tissue  breaks  down  and  forms  the  caseous  pulp  already 
alluded  to.  Gummata  in  the  testis  are  usually  multiple,  varying 
in  size  from  that  of  a  pea  to  that  of  a  chestnut.  They  are  at  first 
firm,  yellowdsh  white,  and  elastic,  often  presenting  a  definite 
outline  and  a  capsule  of  fibrous  tissue.  In  their  later  stages  they 
are  caseous  or  suppurating. 

In  addition  to  the  above  well-recognised  forms  of  syphilitic 
orchitis,  Mr.  Jacobson  (in  his  article  in  "  Holmes's  System  of 
Surgery  ")  alludes  to  a  chronic  inflammation  of  the  epididymis 
in  cases  of  acquired  syphilis  and  to  gummata  in  patients  who 
have  inherited  the  disease.  Both  of  these  conditions  are,  how- 
ever, certainly  rare. 


CHAPTER  LI. 

TUMOURS  OF  THE  TESTIS. 

Tumours  of  the  testis  may  be  either  innocent  or  maUgnant,  but 
the  latter  are,  unfortunately,  by  far  the  most  common. 

Malignant  growths  are  either  sarcomatous  or  carcinomatous, 
the  sarcomata  being  more  often  seen  than  the  carcinomata,  and 
being  especially  notorious  for  their  liability  to  early  dissemina- 
tion. 

Sarcoma. 

Sarcoma  of  the  testis,  according  to  Mr.  Butlin,  is  met  with 
most  frequently  under  the  age  of  ten,  or  between  thirty  and 
forty.  Its  origin  is  frequently  attributed  to  injiny,  and  its 
growth  is  very  rapid.  The  testis  enlarges  without  pain,  but  to  a 
great  extent  retains  its  normal  shape,  and  forms  a  highly  elastic 
swelhng,  which  gives  a  deceptive  sense  of  fluctuation  ;  normal 
testicular  sensation  is  often  lost.  The  skin  is  stretched  in  pro- 
portion to  the  size  of  the  growth,  but  hardly  ever  becomes  itself 
implicated  or  even  adherent.  If  it  does  become  involved,  the 
tumour  subsequently  fungates  as  a  bleeding  mass,  to  which  the 
name  of  "  fungus  haematodes  "  was  formerly  given.  In  the  later 
stages,  the  spermatic  cord  is  enlarged,  and  masses  of  infiltrated 
glands  may  be  felt  in  the  iliac  and  lumbar  regions.  The  general 
health  is  by  this  time  seriously  affected,  the  patient  becomes 
much  emaciated,  and  dies  from  implication  of  the  viscera. 

An  examination  of  the  testis  in  an  early  stage  shows  that  the 

growth  commences  most  commonly  in  the  posterior  portion  of 

the  gland,  and  that  the  testicular  structure  itself  is  often  spread 

over  the  anterior  surface  of  the  tumour.     The  tunica  albuginea 

at  first  stretches,  but  after  a  time  gives  way,  and  may  thus  allow 

haemorrhage  to  take  place  into  the  cavity  of  the  tunica  vaginalis. 
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This  is  an  occurrence  of  some  clinical  importance,  and  it  is  well 
to  remember  that  ha^matocele  may  comphcate  a  sarcomatous 
growth,  for  in  cases  in  which  the  diagnosis  is  difficult  the  dis- 
covery of  blood  in  the  tunica  vaginalis  might  otherwise  lead 
to  error. 

On  section,  a  sarcomatous  testicle  is  very  soft  and  pulpy,  either 
opaque-white,  pinkish,  mottled,  or  gelatinous  and  semi-trans- 
parent ;  the  spermatic  cord  may  be  infiltrated  with  similar 
growth.     The  ihac  and  lumbar  glands  often  form  a  series  oi 


Section  of  a  Large  Sarcomatous  Testis  with  Haematocele  of 
the  Tunica  Vaginalis. 


immense  tumours,  and  the  liver,  kidneys,  lungs,  and  other  parts 
may  be  infiltrated  with  numerous  secondary  masses. 

A  microscopical  examination  usually  shows  a  large  round- 
celled  growth  ;  but  in  some  cases  the  cells  are  oval  or  spindle 
shaped,  in  others  mixed.  The  round-celled  tumours  grow  the 
most  rapidly,  and  occasionally  involve  both  testes. 


Cystic  Tumours  of  the  Testis 

New  growths  of  the  testis  containing  cysts  arc  of  common 
occurrence,  and  being  closely  allied  to  the  sarcomata,  are  best 
considered  in  conjunction  with  them.     These  tumours  appear  to 
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orifriiiate  in  the  hilum  of  the  testis,  and,  although  ahke  as  far  as 
the  formation  of  cysts  is  concerned,  differ  materially  in  the  forma- 
tion of  their  more  solid  parts.  They  have  been  investigated  by 
Mr.  Eve,  and,  as  his  conclusions  appear  to  be  more  satisfactory 
than  those  commonly  accepted,  I  shall  venture  to  quote  them. 
He  says  that  there  are  three  forms — (1)  cystic  fibroma,  (2)  cystic 
myxoma,  (3)  cystic  sarcoma. 

In  the  iirst  class  the  stroma  is  composed  of  fibrous  tissue,  with 
some  admixture  of  cartilage,  and  occasionally  of  unstriped  muscle. 

Fig.  141. 


Section  of  a  Cystic  Sarcoma  of  the  Testis. 


The  cysts  are  commonly  Hned  with  spheroidal  or  flattened  epithe- 
lium, but  sometimes  with  columnar  cells,  which  may  be  ciliated. 

The  cystic  myxomata  are  composed  of  mucous  and  fibrous 
tissue,  ^vith  cysts  usually  Hned  by  columnar  epithelium. 

In  the  sarcomatous  growths,  also,  the  cysts  are  usually  lined  by 
columnar  epithelium,  which  here  again  may  be  cihated.  Mr.  Eve 
considers  that  the  cystic  tumours  are  developed  from  the  remains 
of  the  Wolffian  body,  and  thinks  that  the  cysts  also  are  of  new 
formation  ;  other  authors  generally  are  inchned  to  consider  the 
cysts  as  developed  from  a  dilatation  of  the  ducts  of  the  rete  testis. 
These  views,  however,  fail  to  explain  the  presence  of  cartilage 
and  other  unusual  tissues  in  the  growths.  It  is  probable  that 
many  of  the  cystic  tumoiu's  of  the  testis  are  true  teratomata, 
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comparable  to  those  met  with  in  the  ovary  and,  more  rarely, 
elsewhere.  True  dermoid  cysts  occur  in  the  testis,  as  will  later 
be  mentioned. 

It  is  evident,  from  a  consideration  of  the  great  structural 
difference  displayed  by  cystic  tumours  of  the  testis,  that  similar 
difference  must  be  expected  in  their  rapidity  of  growth  and 
cUnical  course.  Thus,  a  growth  whose  stroma  is  chiefly  sarcoma- 
tous will  develop  as  a  sarcoma  in  spite  of  the  cysts  it  contains, 
whilst  the  fibrous  and  myxomatous  tumours  will  not  only  grow 

Fio.   142. 


Section  of  a  Portion  of  a  Cystic  Fibroma  of  the  Testis.  One 
of  the  cysts,  lined  by  columnar  epithelium,  lies  t')  the  left  of  a 
rounded  nodule  of  cartilage.  Below  and  to  the  left  side  of 
the  cyst  is  a  stroma  of  fibrous  tissue.     (Crouch,  ^  in.) 


more  slowly  but  will  also  run  a  less  malignant  course.  An 
examination  of  the  testis  in  these  cases  shows  a  corresponding 
difference  in  appearance,  the  sarcomatous  tumours  having  the 
characters  already  described,  whilst  the  fibrous  or  myxomatous 
growths  display  the  appearances  common  to  such  tissues.  The 
cartilage,  when  present,  is  commonly  scattered  in  nodules 
throughout  the  section,  being  sometimes  abundant,  at  other 
times  very  scanty.  The  cysts  are  commonly  small,  their  usual 
size  being  about  that  of  a  pea.  They  contain  blood-stained  fluid, 
which  is  usually  viscid,  but  sometimes  thin  and  serous. 


4(;s  CARCINOMA  OF  THE  TESTIS. 


Carcinoma. 

Carcinoma  of  the  testis  is  almost  invariably  of  the  eiicephaloid 
variety.  Instances  of  the  scirrhous  form  are  very  rare  indeed, 
but  there  is  one  good  specimen  of  such  a  growth  in  the  nuiseum 
of  8t.  Bartholomew's  Hospital. 

In  the  rapidity  of  its  growth,  its  implication  of  lymphatic 
glands,  and  its  tendency  to  affect  the  viscera,  encephaloid  cancer 
cU)es  not  (Uffer  at  all  from  the  more  mahgnant  forms  of  sarcoma  ; 
the  clinical  course  of  the  two  is  indistinguishable,  but,  whereas 
sarcoma  is  sometimes  met  with  in  young  children,  carcinoma 
occurs  only  in  adult  males,  commonly  over  thirty-five  years  of 
age.  A  section  of  a  carcinomatous  testis  presents  the  same 
opaque-white,  soft,  brainlike  mass  seen  in  the  most  rapidly  grow- 
ing sarcomata,  but  the  mixture  of  cartilage  and  myxomatous 
tissue  and  the  formation  of  cysts  do  not  occur  in  the  encephaloid 
cancers.  Chondro-carcinoma  has,  however,  been  known  to 
occur. 

Microscopical  examination  shows  the  usual  alveolar  stroma  with 
masses  of  epitheUal  cells  common  to  all  carcinomata.  The  epithe- 
lium is  sometimes  of  the  colunmar-celled,  sometimes  of  the 
spheroidal-celled  type. 

Innocent  Tumours. 

Innocent  tumours  of  the  testis  are  rare.  They  comprise 
chondromata,  fibromata,  and  dermoid  cysts. 

Pure  chondromata  are  very  uncommon,  though,  as  already 
described,  cartilage  may  occur  in  connection  with  cystic  tumours. 
The  cartilage  may  have  either  a  fibrous  or  myxomatous  basis, 
but  is  sometimes  purely  hyahne.  Such  tumours  grow  slowly 
and  do  not  tend  to  affect  the  lymphatic  glands  or  the  viscera. 

Fibromata  of  the  testis  are  still  more  rare,  there  being  but  two 
or  three  cases  on  record. 

Dermoid  cysts  of  the  testis  are  more  common  than  either  the 
cartilaginous  or  fibrous  growths.  They  are  of  congenital  origin, 
but  may  subsequently  increase  in  size.  The  cyst-wall  has  the 
structure  of  true  skin,  and  the  cavity  contains  sebaceous  matter. 
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hair,  and  epithelial  scales.     In  some  cases  these  cysts  have  been 
found  to  contain  cartilage,  teeth,  and  bone. 

Psammoma  has  been  described  by  Virchow,  and  I  have  seen 
one  case  where  the  growth  was  apparently  developed  in  connec- 
tion with  the  visceral  layer  of  the  tunica  vaginalis.  Such  tumours 
are  of  extreme  raritv. 


CHAPTER  LIT. 

HYDROCELE,  HEMATOCELE,  AND  VARICOCELE. 

A  HYDROCELE  is  a  sac  containing  fluid  in  connection  with  the 
testis  or  its  ducts,  but  of  such  sacs  there  are  several  varieties. 

Vaginal  Hydrocele. 

A  vaginal  hydrocele,  or  hydrocele  of  the  tunica  vaginalis,  is 
the  most  common  form,  and  consists  of  a  distension  of  the  tunica 
vaginalis  with  fluid.  These  hydroceles  are  of  very  frequent 
occurrence,  and  may  develop  at  any  age.  With  respect  to  their 
cause  there  is  but  little  to  be  said,  for  although  hydrocele  may 
complicate  any  of  the  various  forms  of  chronic  orchitis,  there  is 
in  uncomplicated  cases  no  evidence  of  any  inflammatory  origin, 
the  efiusion  appearing  to  be  simply  passive. 

The  fluid  of  a  vaginal  hydrocele  is  of  a  pale  yellow,  amber,  or 
straw  colour.  It  is  thin  and  watery,  with  a  neutral  reaction,  and 
a  specific  gravity  of  from  1020  to  1025.  It  contains  about  6  per 
cent,  of  albumen,  with  a  considerable  quantity  of  fibrinogen,  but 
no  fibrin  ferment,  and  does  not  coagulate  spontaneously.  In 
cases  of  long  standing  the  fluid  may  present  a  bright  and  spark- 
ling appearance  caused  by  the  presence  of  cholesterine  crystals. 
In  addition  to  these,  the  microscope  shows  merely  a  few  epithelial 
cells. 

The  tunica  vaginalis  is  in  most  cases  simply  distended,  and 
shows  no  structural  change,  but  in  patients  who  have  long  been 
the  subject  of  hydrocele,  and  especially  in  those  who  have 
frequently  been  tapped,  the  serous  membrane  is  liable  to  become 
opaque  and  greatly  thickened  by  a  deposit  of  fibrin  on  its  inner 
surface  and  by  growth  of  fibrous  tissue  in  its  walls.  Sometimes 
adhesions  are  formed  and  partially  subdivide  the  cavity,  and 
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occasionally  calcareous  matter  is  deposited  in  the  lining  mem- 
brane. In  some  cases  small  fibrous  bodies  are  found  loose  in  the 
sac,  and  appear  to  have  originated  in  the  fibrinous  exudation 
which  is  liable  to  follow  tapping  or  other  injury,  thus  closely 
simulating  the  melon-seed  bodies  developed  in  bursse  and  ganglia. 
The  hydatid  of  Morgagni,  again,  is  sometimes  enlarged,  and 
attached  by  a  pedicle  of  considerable  length  which  allows  of  its 
free  movement.  To  the  irritation  produced  by  this  structure 
the  causation  of  hydrocele  is  sometimes  attributed,  but  the 
hydatid  is  often  found  pedunculated  in  the  absence  of  hydrocele, 
and  is  not  commonly  pedunculated  when  the  latter  exists.  The 
shape  of  a  vaginal  hydrocele  is  that  of  a  pear  with  the  stalk 
uppermost ;   its  size  varies  within  the  widest  limits. 

The  testis  is  almost  always  at  the  posterior  and  lower  part  of 
the  sac.  It  is  sometimes  a  little  flattened  by  pressure,  but  its 
structure  is  not  necessarily  thereby  affected.  The  connective- 
tissue  of  the  scrotum  and  cord  may  be  slightly  thickened  and  the 
cremaster  muscle  is  frequently  hypertrophied  to  compensate  for 
the  extra  work  it  is  called  on  to  perform. 

Congenital  hydrocele  and  infantile  hydrocele  are  simply 
varieties  of  the  vaginal  form  in  which  the  funicular  portion 
of  the  serous  membrane  is  either  patent  or  only  partially 
occluded. 

In  the  congenital  variety  there  is  a  direct  communication 
between  the  tunica  vaginalis  and  the  peritoneal  cavity,  and  fluid 
will  pass  from  one  to  the  other  according  to  the  position  of  the 
patient  or  the  application  of  pressure  to  the  scrotum.  The 
communication  is  in  some  cases  free  ;  in  others  the  fluid  can 
only  with  difficulty  be  squeezed  out  of  the  sac  drop  by  drop. 
Hernia  may  comphcate  this  condition,  but  is  only  exceptionally 
present. 

Infantile  hydrocele  is  the  name  given  to  a  hydrocele  in  which 
the  fluid  is  not  confined  to  the  tunica  vaginalis  proper,  but 
extends  a  variable  distance  along  an  unobliterated  funicular 
portion  of  the  serous  cavity.  Hydrocele  in  young  children  is 
often  of  this  form  :   it  possesses  no  special  importance. 

Inguinal  hydrocele  is  the  name  applied  to  a  hydrocele  of  the 
tunica  vaginalis  occurring  as  a  complication  of  an  undescended 
testis,  and  forming  a  cystic  swelling  in  the  inguinal  region. 
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Encysted  Hydrocele. 

An  encysted  hydrocele  is  ono  in  which  tlie  fluid  is  contained  in 
a  sac  separate  from  that  of  tlie  tunica  vaginalis  testis.  There  are 
three  chief  varieties — (1)  encysted  hydrocele  of  the  epididymis  ; 
(2)  encysted  hydrocele  of  the  testis ;  (3)  encysted  hydrocele  of 
the  spermatic  cord. 

Encysted  hydrocele  oi  the  epididymis  is,  of  these,  much  the 
most  common.  It  is  usually  found  in  the  substance  of  the  upper 
part  of  the  epididymis,  and  is  often  placed  between  the  latter 

Fig.  143. 


An  Ency.stcd  Hydrocele  of  the  Epididymis.     The  Testis 
is  below  the  cy.st. 

and  the  testis,  the  vasa  efferentia  being  spread  out  over  the  sac. 
The  fluid  is  commonly  quite  colourless,  watery,  and  limpid,  con- 
taining alkaline  carbonates,  chloride  of  sodium,  and  a  mere  trace 
of  albumen.  Sometimes,  on  the  other  hand,  the  fluid  is  opales- 
cent or  milky,  and,  on  microscopical  examination,  is  found  to 
contain  spermatozoa,  a  circumstance  which  has  given  rise  to  the 
term  "  spermatocele."  The  cyst-wall  is  always  very  thin  and 
delicate,  being  composed  of  connective-tissue  hned  wdth  flattened 
endothelium.  The  sac  is  usually  globular,  and  varies  in  size 
from  that  of  a  hazel-nut  to  an  orange,  the  latter  size  being  quite 
exceptional.  The  testis  lies  below  and  in  front.  The  presence 
of  spermatozoa  in  these  hydroceles  has  led  to  much  controversy 
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and  speculation,  and  until  recently  it  was  the  opinion  of  most 
observers  that  the  cyst  itself  originates  in  the  remains  of  foetal 
structures  which  occur  in  the  locahty  in  question — especially  the 
organ  of  Giraldes  and  the  duct  of  Miiller — and  that,  growing 
amongst,  and  pressing  upon,  the  vasa  efierentia,  it  subsequently 
comes  to  communicate  with  one  of  the  latter.  This  theory,  how- 
ever, is  now  generally  believed  to  be  mifounded,  and  it  is  con- 
sidered that  encysted  hydroceles  of  the  epididymis  originate  by 
dilatation  of  one  of  the  ducts  of  the  rete  testis  or  of  the  coni 
vasculosi. 

In  addition  to  the  encysted  hydroceles  above  described,  small 
cysts  at  the  caput  epididymis  are  not  uncommon.  They  have 
been  very  clearly  classified  by  Dr.  Joseph  Griffiths  in  the  Journal 
nf  Anatomy  and  Physiology.  He  recognises  three  varieties — (1) 
small  sessile  or  pedunculated  cysts  containing  clear  fluid,  not 
lai*ger  than  a  pea,  and  always  multiple,  situated  in  the  cellular 
tissue  of  the  caput  epididymis,  and  originating  as  outgrowths  or 
buds  from  the  seminal  tubes  ;  (2)  small,  multiple  cysts  ^\*ith 
fluid  containing  spermatozoa,  originating  in  dilatation  of  the 
tubes  of  the  coni  vasculosi ;  (3)  rather  larger  multiple  cysts,  also 
containing  spermatozoa,  and  originating  in  dilatation  of  the  ducts 
of  the  rete  testis.  All  these  varieties  are  of  such  common  occur- 
rence at  or  after  middle  age,  that  they  might  almost  be  considered 
of  physiological  rather  than  pathological  interest,  and  they  are 
so  minute  that  surgically  they  are  of  no  importance. 

Encysted  hydrocele  of  the  testis  is  extremely  rare.  It  is 
situated  in  front  of  the  testis,  either  between  the  tunica  albuginea 
and  the  posterior  layer  of  the  tunica  vaginalis,  or  else  in  the 
substance  of  the  tunica  albuginea  itself.  This  form  of  encysted 
hydrocele  is  beheved  to  originate  in  an  injury  which  causes 
haemorrhage,  the  extra vasated  blood  being  subsequently  encysted. 
Small  cysts  with  clear  serous  fluid  are  also  occasionally  seen  on 
the  surface  of  the  tunica  albuginea,  and  probably  originate  in 
dilatation  of  lymph  spaci^s. 

Encysted  hydrocele  of  the  spermatic  cord  is  common,  and  is 
formed  by  distension  of  an  unobliterated  portion  of  that  part  of 
the  tunica  vaginalis  which  lies  between  the  testis  and  the  internal 
abdominal  ring.  The  fluid  is  clear  and  serous,  and  does  not 
contain  spermatozoa.     The  sac  is  merely  a  small  portion  of  peri- 
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toiu'uni,  aiul  is  usually  not  larger  than  a  walnut.  Tt  iiui}'  occupy 
any  portion  of  the  cord,  but  is  most  coniinou  just  below  the 
external  ring.  When  in  the  inguinal  canal,  it  may  simulate  an 
incomplete  hernia. 

Diffused  hydrocele  or  diffused  cystic  tumour  of  the  spermatic 
cord  is  a  rare  disease.  It  was  originally  described  by  Percivall 
Pott,  and  the  recorded  cases  have  been  recently  collected  by 
Mr.  Cuthbert  Wallace  {Clinical  Soc.  Trans.,  vol.  xxxix.),  who 
says  :  "  It  is  usually  found  in  adult  life,  and  is  of  slow  and  pain- 
less growth.  It  occupies  some  position  in  the  length  of  the 
spermatic  cord,  usually  starting  from  the  top  of  the  testis  and 
reaching  upwards  and  even  entering  the  abdomen,  where  it  forms 
a  readily  palpable  mass.  The  surface  is  nodular,  and  the  mass 
more  or  less  translucent.  The  tumour  lies  within  the  spermatic 
cord  covered  by  the  cremaster  muscle  or  fascia,  and  is  composed 
of  many  cysts  of  varying  dimensions."  The  fluid  is  clear  or 
yellow,  and  serous  in  nature,  and  it  appears  probable  that  the 
growth  is  formed  in  connection  with  the  tumours  of  the  Wolffian 
body. 

Hydrocele  of  a  hernial  sac  is  a  distension  of  a  hernial  sac  with 
fluid  secreted  by  the  peritoneum  of  which  the  latter  is  composed. 
It  occurs  only  w^hen  the  hernia,  as  such,  has  been  cured,  the 
aperture  of  communication  between  the  sac  and  the  peritoneal 
cavity  ha\nng  been  obliterated  by  adhesions  or  by  omentum. 

Hsematocele. 

A  hsematocele  is  a  collection  of  blood  either  in  the  ca  vdty  of  the 
tunica  vaginahs  or  in  a  separate  cyst  in  connection  with  the  testis 
or  the  spermatic  cord. 

Vaginal  hsematocele,  or  hsematocele  of  the  tunica  vaginalis,  is 
by  far  the  most  common  form,  and  is  generally  caused  by  some 
injury.  In  a  few  cases,  however,  no  history  of  traumatism  can 
be  obtained,  and  some  writers  are  of  opinion  that  it  is  then  of 
inflammatory  origin,  the  blood  being  supplied  by  exudation  from 
newly  developed  vessels  which  vascularise  the  products  of  inflam- 
mation formed  on  the  inner  surface  of  the  tunica  vaginalis. 
Hsematocele  may  also  complicate  new  growths. 

Hsematocele  may  occur  as  an  uncomplicated  condition,  but  is 
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much  more  often  seen  in  connection  A\itli  vaginal  hydrocele.  In 
the  latter  case,  the  effusion  of  blood  may  result  from  tapping,  the 
trocar  injuring  one  of  the  vessels  ramifying  over  the  distended 
serous  membrane,  or  puncturing  the  testis.  When  there  is  no 
evidence  of  either  of  these  mishaps,  the  haemorrhage  is  attributed 
to  the  giving  way  of  one  of  the  vessels  on  the  tunica  vaginalis  as 
the  result  of  the  sudden  withdrawal  of  pressure  by  evacuation 
of  the  hydrocele  fluid.     Independently  of  tapping  or  of  hydrocele, 

Fig.  144. 
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Section  through  a  Hsematocele.  The  cavity  of  the  tunica 
vaginalis:  is  filled  with  breaking-down  clot.  The  testis,  which 
has  been  cut  open,  is  quite  healthy. 

a  blow  may  result  in  effusion  of  blood  and  the  formation  of 
hBematocele. 

The  fluid  in  hsematoceles  varies  nmch  in  quahty  and  consist- 
ence. AVhen  the  blood  is  mixed  with  hydrocele  fluid  the  colour 
is  lighter  in  proportion  to  the  amount  of  dilution.  In  recent 
cases  not  complicated  by  hydrocele,  the  hsematocele  contains 
pure  blood.  The  longer  the  blood  remains  the  more  alteration 
does  it  undergo,  though  it  is  sometimes  spontaneously  absorbed. 

If  absorption  does  not  occur,  the  red  corpuscles  break  up,  and 
their  colouring-matter  becomes  diffused,  the  serum  is  partially 
absorbed,  and  the  remaining  fluid  becomes  dark  chocolate-brown, 
or  black,  and  sometimes  thick  and  syrupy. 

The  fibrinous  constituents  of  the  blood  coagulate,  and  form 
clots,  which,  though  at  first  soft  and  red,  after  a  time  become  firm 
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and  ()l  a  \rll()\\  isli  or  opaque-white  colour.  The  most  linn  aiul 
tihriiious  clot  is  always  next  to  the  serous  nieiubraiie  itself,  and 
the  more  >!;rainilar,  friable,  and  darker  (•oa<j;ulum  is  found  in  the 
centre  of  the  hnomatocele.  The  clot  is  always  most  abundant  on 
the  parietal  layer  of  the  serous  membrane  ;  and  the  latter  is,  in 
addition,  gradually  thickened  by  the  formation  of  fibrous  tissue 
in  its  walls,  to  which  after  many  years  calcareous  matter  may  be 
added.  The  testis  is  always  healthy,  though  sometimes  flattened 
by  pressure. 

Hsematocele  oi  the  cord  may  be  either  dili'used  or  encysted. 
The  diffused  hsematocele  is  simply  an  extravasation  of  blood  in 
the  cellular  tissue  of  the  part,  and  the  encysted  variety  is  nothing 
more  than  an  encysted  hydrocele  of  the  cord  into  which  hannor- 
rhage  has  occurred.     Both  are  rare. 

Encysted  hsematocele  of  the  testis  originates  in  an  effusion  of 
blood  beneath  the  tunica  albuginea,  whilst  the  name  of  paren- 
chymatous hsematocele  has  been  applied  to  effusions  of  blood  in 
the  substance  of  the  gland  itself,  resulting  from  injury. 

Varicocele. 

A  varicocele  is  a  varicose  enlargement  of  the  veins  of  the 
pampiniform  plexus,  and  is  of  exceedingly  common  occurrence. 
It  originates  usually  about  puberty,  and  is  more  frequent  in 
flabby,  feeble,  and  lethargic  subjects  than  in  the  strong  and 
vigorous. 

The  frequency  with  which  the  spermatic  veins  are  the  seat'  of 
varicose  enlargement  is  to  be  explained  by  their  pendulous  posi- 
tion, their  want  of  muscular  support,  their  length,  and  the 
paucity  of  valves.  Varicocele  is  more  common  on  the  left  side 
than  on  the  right — a  clinical  fact  which  is  partly  accounted  for 
by  the  somewhat  greater  length  of  the  left  spermatic  vein,  but 
is  also  supposed  to  be  induced  by  the  pressure  of  a  loaded  sigmoid 
flexure,  and  by  the  fact  that  the  left  spermatic  vein  opens  into 
the  renal  vein  at  right  angles  to  the  blood-current,  whilst  the 
vein  on  the  right  side  enters  the  cava  obliquely,  and  empties 
itself  in  the  direction  of  the  blood-stream. 

The  affected  veins  show  all  the  appearances  typical  of  vari- 
cosity, being  elongated,  tortuous,  dilated,  and  pouched.     In  some 
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cases  the  distension  affects  the  venules  in  the  hiluni  testis,  and  in 
other  cases  the  disease  is  comphcated  by  thrombosis  or  phlebitis. 
The  testis  on  the  affected  side,  if  one  side  only  be  involved,  is 
sometimes  softer  and  a  Uttle  smaller  than  its  fellow.  There  is  no 
reason  to  beheve  that  the  pressm-e  of  a  varicocele  ever  causes 
atrophy  of  the  testis,  but  it  is  certain  that  when  the  varicose 
condition  appears  before  puberty,  it  interferes  with  the  proper 
development  of  the  gland  in  many  cases. 


CHAPTER  LTII. 

DISEASES  OF  THE  FEMALE  ORGANS  OF 
GENERATION. 

The  Vulva  and  Vagina. 

Congenital  deformities  of  these  parts  are  in  their  slighter  degrees 
by  no  means  uncommon.  The  hymen,  instead  of  being  a  cres- 
centic  fold  of  membrane,  or  a  diaphragm  with  a  central  perfora- 
tion, sometimes  forms  a  complete  septum  across  the  vaginal 
orifice.  Until  puberty  is  reached,  such  a  condition  often  passes 
unnoticed,  but  when  menstruation  commences,  the  menstrual 
fluids  are  necessarily  retained.  If  the  hymen  is  slight  and  frail, 
it  may  give  way  before  the  pressure  of  the  retained  matter  ;  more 
often,  however,  it  is  stretched,  and  bulged  outwards  through  the 
labia,  forming  a  cystic  swelhng,  which  in  some  cases,  by  com- 
pressing the  urethra,  interferes  \vith  the  passage  of  urine. 

Division  of  the  vagina  by  a  longitudinal  septum  into  two 
cavities  is  a  rarer  malformation,  and  is  usually  associated  with  a 
bicornuate  or  double  uterus.  Occasionally  the  vagina  is  absei;t, 
and  in  most  of  these  cases  the  uterus  and  ovaries  are  also 
undeveloped. 

Hypertrophy  of  the  labia  or  clitoris  is  in  some  cases  the  result 
of  elephantiasis  ;  in  others,  of  chronic  oedema  or  inflammation, 
but  is  sometimes  apparently  idiopathic. 

Inflammation  of  the  vagina  has  already  been  mentioned  in 

connection  with  gonorrhoea,  and  noma  vulvae  has  been  included 

in  the  chapter  on  Gangrene.     Vulvar  abscesses,  however,  occur 

independently  of  venereal  disease,  and  apparently  originate  in 

many  cases  in  the  sebaceous  glands  which  are  found  in  this 

situation.     Warty  growths  and  condylomata  are  generally  the 

result  of  irritating  discharges  from  the  vagina,  and,  though  often 

venereal,  are  not  necessarily  so. 
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Cystic  tumours  of  the  labia  are  sometimes  of  sebaceous  origin, 
but  in  other  cases  originate  from  contusions  or  compression  during 
labour.  Such  cysts  come  under  the  head  of  "  haematoma,"  and 
contain  dark,  thick  blood  ;  they  sometimes  attain  a  very  con- 
siderable size. 

Iimocent  tumours  of  a  more  sohd  nature  are  usually  soft 
fibromata.  They  grow  slowly,  are  generally  pendulous  and 
pedunculated,  and  so  soft  as  to  give  to  the  touch  the  feeUng  of 
fat  or  fluid.  Papillomata  are  also  by  no  means  uncommon  on 
the  labia  or  chtoris,  and  may  attain  a  considerable  size.  They 
are  not  necessarily  of  venereal  origin,  though  this  is  often  the 
case.  Adenoma  has  been  described  in  this  situation,  but  is  very 
rare. 

The  most  common  mahgnant  growth  of  the  labia  is  epithelioma, 
and  in  this  situation  such  tumours  grow  with  considerable 
rapidity.  They  often  extend  locally  to  the  bladder  or  rectum, 
and  cause  secondary  growth  in  the  inguinal  and  pelvic  glands, 
and  more  rarely  in  the  viscera. 

Tumours  of  the  Uterus. 

Fibro-myoma  or  uterine  fibroid  is  the  most  common  new  growth 
of  the  uterus.  There  are  three  chief  varieties,  named  according 
to  their  respective  relations  to  the  tissues  forming  the  uterine  wall 
— {a)  sub-peritoneal ;  (6)  intramural  or  interstitial ;  (c)  sub- 
mucous. 

The  sub-peritoneal  tumours  usually  spring  from  the  fundus, 
and  grow — covered  only  by  peritoneum,  and  sometimes  by  a  thin 
layer  of  uterine  tissue — towards  the  peritoneal  cavity.  They  are 
more  slow  in  their  growth  than  the  other  varieties  mentioned, 
and  often  cause  no  symptoms  at  all.  Occasionally,  however,  they 
induce  slight  peritoneal  effusion,  and  may  contract  adhesions  to 
the  intestines,  ovaries,  &c. 

The  intramural  tumours  grow  in  the  substance  of  the  uterine 
wall,  with  which  the  softer  varieties  appear  to  be  directly  con- 
tinuous, the  harder  tumours  being  often  completely  encapsuled. 
They  frequently  cause  considerable  hypertrophy  of  the  uterus, 
induce  severe  metrorrhagia,  and  are  often  multiple. 

The  submucous  growths  extend  towards  the  uterine  cavity. 


tSO  UTERFNE  KIHKO-MVOMATA. 

iind  tcMid  to  become  pendulous  or  pedunculated.  Like  the  iutni- 
imiial  tumours,  they  cause  uterine  enlargement  and  luemoirhage, 
anil,  in  addition,  by  their  pressure  may  cause  sloughing  of  the 
nmcous  membrane  which  covers  them.  In  such  cases  the  growth 
itself  may  slough  and  be  cast  off. 

Fibro-myomata  of  all  kinds  appear  to  owe  their  origin  to  any- 
thing which  causes  prolonged  congestion  or  irritation  of  the 


Fig.  145. 


kSesif^g^t 


An  Intramural  Fibroid. 


uterus,  and  occur  especially  in  women  who  jiave  not  passed  the 
climacteric.  During  the  involution  of  the  organ  after  pregnancy, 
these  growths  not  uncommonly  undergo  spontaneous  absorption. 
After  the  menopause,  not  only  do  they  usually  cease  to  grow,  but 
they  also  share  in  the  atrophic  changes  which  are  in  progress  in 
the  uterus  after  this  period  of  life. 

Fibro-myomata  differ  somewhat  from  one  another  in  their 
naked-eye  appearance,  for  the  more  muscular  tissue  they  have, 
the  more  soft,  red,  and  fleshy  is  their  cut  surface  ;  whilst  the  morQ 
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fibrous  they  are,  the  whiter  and  denser  are  they  on  section.  They 
are  also  hable  to  undergo  various  degenerative  changes.  In  old 
people  they  are  always  very  tough  and  fibrous,  and  in  many 
become  converted  into  calcareous  masses.  Less  commonly,  cysts 
are  formed  in  their  interiors  and  occasionally  attain  a  great  size. 

On  microscopical  examination,  a  fibro-myoma,  as  its  name 
implies,  is  found  to  be  composed  of  a  mixture  of  fibrous  tissue 
and  involuntary  muscle  fibre,  these  being  combined  in  varying 
proportions. 

Mucous  polypi  commonly  grow  from  the  mucous  lining  of  the 
cervix  or  os.  They  are  usually  multiple,  very  vascular,  and 
consist  of  simple  pedunculated  outgrowths  of  the  mucous  mem- 
branes from  which  they  spring.  They  may  be  myxomatous  or 
glandular,  but  usually  show  both  these  varieties  of  tissue. 

Malignant  tumours  of  the  uterus  may  be  either  carcinomata  or 
sarcomata,  and  of  these  the  former  are  by  far  the  most  common. 

Carcinoma  may  be  columnar-celled,  spheroidal-celled,  or  of  the 
epitheliomatous  or  squamous-celled  variety,  the  columnar-celled 
growth  being  the  most  common  in  the  body  of  the  uterus,  while 
in  the  cervix  the  squamous-celled  type  is  the  rule,  since  the 
vaginal  portion  of  the  cervix,  where  these  growths  most  com- 
monly originate,  is  covered  by  a  stratified  squamous  epithelium. 
These  tumours  possess  the  same  microscopical  structure  as 
similar  tumours  in  other  parts  of  the  body,  but  the  squamous- 
celled  cancers  of  the  cervix  frequently  show  no  cell-nests.  Accord- 
ing to  the  quantity  of  their  fibrous  stroma,  they  are  either  dense 
and  scirrhous,  or  soft  and  medullary.  They  commonly  originate 
in  the  cervix,  but  may  spring  from  the  fundus  of  the  uterus. 
Extending  towards  the  uterine  cavity  on  the  one  hand,  they 
cause  a  foul  discharge,  with  much  haemorrhage,  and,  grownng 
towards  the  peritoneum  on  the  other,  they  infiltrate  the  uterine 
ligaments,  extend  to  the  bladder  or  rectum  and  cause  fistulous 
communications,  contract  adhesions  to  the  abdominal  organs,  or 
induce  acute  peritonitis.  They  commonly  cause  glandular  infec- 
tion, and  may  become  disseminated  in  the  viscera.  It  is, 
however,  to  be  noted  that  carcinomata  originating  in  the  upper 
part  of  the  cervix  are  more  prone  to  invade  adjacent  tissues  and 
to  affect  the  glands  at  an  early  stage,  than  are  the  growths  which 
start  in  the  fundus  of  the  Ittf^rn^  or  in  the  vaginal  portion  of  th^ 
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cervix.  Epithelioma  is  usually  described  as  occurring  in  two 
varieties — one  originating  usually  in  the  nuicous  lining  of  the 
cervix,  accompanied  by  but  little  warty  growth,  causing  a  general 
infiltration  of  the  uterine  tissue,  and  ulcerating  at  an  early  stage  ; 
the  other  commencing  at  the  os  uteri,  beginning  as  a  papilloma- 
tous, warty,  or  cauliflower  growth,  and  often  attaining  a  con- 
siderable size  before  ulceration  begins.  In  either  case  extension 
to  the  neighbouring  ^'iscera,  with  foul  discharge  and  glandular 
affection,  is  the  usual  sequel. 

Sarcomata  of  the  uterus  have  not  been  yet  sufficiently  observed 
to  allow  of  any  general  rules  being  fornmlated  as  to  their  mode 
of  growth  or  natural  history,  but  cases  are  on  record  wliich  seem 
clearly  to  have  originated  in  fibromyomata. 

Tumours  of  the  Ovaries. 

Ovarian  tumours  are  either  cystic  or  solid,  and  many  of  them 
are  cystic  with  solid  growths. 

Ovarian  cystomata  are  beheved  to  originate  either  in  Graafian 
folhcles  (perhaps  also  sometimes  in  corpora  lutea)  or  in  the  hilum 
of  the  ovary,  from  the  tubules  of  the  paroophoron,  and  it  is  usually 
held  that  the  character  of  the  tumour  varies  ^\'ith  its  point  of 
origin.  The  papilliferous  cyst  is  considered  to  arise  in  the  hilum, 
and  the  multilocular  proliferous  cyst  from  the  ovarian  paren- 
chyma. It  is  doubtful  whether  this  sharp  distinction  can  be 
absolutely  maintained,  for  tumours  occur  which  present  the  two 
types  of  structure  in  different  parts.  This  is,  however,  excep- 
tional, and  the  two  types  require  separate  description. 

Multilocular  proliferous  cysts  are  the  commonest  of  ovarian 
new  growths.  The  simplest  type,  in  theory,  is  a  simple  cyst  lined 
by  cubical  epithelium,  such  as  might  arise  from  dilatation  of  a 
Graafian  follicle.  In  practice  this  is  hardly  ever  seen  except  in 
general  cystic  degeneration  of  the  ovary.  Even  in  small  cysts, 
microscopic  examination  of  the  cyst  wall  reveals  secondary  cysts 
of  minute  size  enclosed  in  the  thickness  of  the  fibrous  wall,  and 
lined  by  an  epithelium  similar  to  that  of  the  primary  cyst,  from 
which  they  are  supposed  to  arise  by  a  process  of  invagination.  In 
more  advanced  cases,  such  as  are  usually  seen,  the  secondary 
cystf?  are  prominent,  and  have  th^i^^^l^ps  given  ri.'5e  to  tertiary 
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cysts.  As  the  tumour  increases,  the  septa  between  the  larger 
cysts  may  be  absorbed,  and  thus  arises  a  growth  consisting  of  an 
immense  number  of  cysts  of  all  sizes,  with  partial  intercommuni- 
cation, but,  as  a  rule,  with  no  sohd  intracystic  growths.  Such 
tumours  may  attain  an  enormous  size,  even  exceeding  a  hundred 
pounds  in  weight.  The  fluid  in  the  cysts  may  be  thin,  albuminous, 
and  watery,  but  is  usually  thick,  viscid,  and  often  dark  in  colour 
and  colloid  in  character.  Its  chief  constituent  is  one  or  other  of 
the  varieties  of  pseudo-mucin.  These  tumours  are  pathologically 
innocent,  but,  from  their  tendency  to  constant  growth,  they  kill 
the  patient  unless  they  are  removed. 

It  sometimes  happens  that  the  cysts  rupture  into  the  peri- 
toneum, when  they  may  set  up  the  condition  known  as  "  pseudo- 
myxoma of  the  peritoneum."  This  consists  in  the  accumulation 
of  a  large  amount  of  jelly-hke  material  in  the  cavity,  somewhat 
adherent  to  the  peritoneum,  which  becomes  more  or  less  inflamed 
and  infiltrated.  Sometimes  a  few  glandular  acini  are  found 
embedded  in  the  inflammatory  tissue — a  true  metastasis,  though 
the  condition  is  not  one  of  malignancy  in  its  usual  sense.  Many 
of  the  cases  formerly  described  as  colloid  cancer  of  the  peritoneum 
are  of  this  nature.  In  much  rarer  cases  a  similar  affection  of  the 
peritoneum  has  resulted  from  the  rupture  of  a  cystic  appendix 
vermiformis. 

Papillomatous  cysts  are  also  common,  and  may  be  unilocular 
or  multilocular.  Their  characteristic  feature  is  the  presence  of 
solid  intracystic  growths.  In  the  simplest  type  a  mere  local 
wartiness  is  seen  on  the  inner  surface  of  the  cyst  wall,  and  on 
microscopic  examination  this  is  seen  to  be  due  to  ingrowths  of 
fibrous  tissue  covered  by  a  single  layer  of  columnar  epithelium 
such  as  hues  the  cyst  elsewhere.  As  a  rule,  the  intracystic  growths 
are  more  complex  in  character  and  of  definitely  glandular  type. 
The  ingrowths  show  a  central  branching  axis  of  loose  fibrous  or 
fibro-myxomatous  tissue,  clothed  by  well-formed  columnar 
cihated  epithelium,  which  may  be  disposed  in  several  layers,  and 
usually  exhibits  goblet-cells  actively  secreting  mucus.  The 
complex  nature  of  these  intracystic  growths  is  seen  in  the  annexed 
illustration  (Fig.  146).  Exceptionally  such  growths  may  pene- 
trate the  cyst  wall  and  appear  on  its  peritoneal  surface,  and  even, 
by  implantation,  grow  elsewhere  on  the  peritoneum,  without 
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exhibiting  truly  iiuiligiiaut  characters,  for  it  is  well  authenticated 
that  these  secondary  growths  may  sometimes  disappear  after 
the  removal  of  tlie  primary  tumour.  A  cyst  of  this  kind,  with 
glandular  intracystic  growths,  is  known  as  an  adeno-cystoma 
or  cystic  adenoma.  But,  as  in  other  forms  of  adeno-cystoma,  it 
not  very  rarely  happens  that  the  boundary  line  between  inno- 
cence and  malignancy  is  overstepped,  and  truly  cancerous  intra- 
cystic growths  arise  which  may  give  rise  to  genuine  metastases. 


Section  from  a  Papillifcrous  Ovarian  Cystoma,  showing  the 
glandular  arrangement  of  the  intracystic  growths. — Micro- 
photograph  X  50  (liam. 


The  histological  structure  of  these  cancerous  intracystic  growths 
is  that  of  adeno-carcinoma  elsewhere  ;  there  is  none  of  the  regu- 
larity of  arrangement  and  perfection  of  structural  detail  which 
is  seen  in  the  innocent  adenomatous  growth  ;  on  the  contrary, 
the  epithehal  prohferation  is  irregular  and  atypical,  and  the 
resulting  tumour  consists  of  numerous  small  cavities  of  various 
shapes,  hned  by  an  irregular  epithelium,  often  heaped  up  here 
and  there  into  solid  masses  which  project  into  the  cavities,  and 
may  almost  fill  them.  The  supporting  stroma  is  much  less 
evident  than  in  adenomatous  growths. 
In  rare  instances  an  ovarian  cyst  may  become  sarcomatous. 
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All  these  varieties  of  cyst  are  liable  to  secondary  changes.  They 
frequently  inflame,  and  may  contract  adhesions  to  neighbouring 
abdominal  viscera  or  to  the  parietes.  They  may  even  suppurate, 
but  this  is  not  common  except  in  the  case  of  dermoids.  Haemor- 
rhage may  occm'  into  them,  or  they  may  become  strangulated  by 
twisting  of  the  pedicle,  which  leads  to  necrosis  as  well  as 
haemorrhage. 

Dermoid  cysts  are  met  with  in  the  ovary  very  commonly. 
Like  similar  tumours  in  other  parts,  they  are  hable,  after  long 
periods  of  quiescence,  to  take  on  active  growth.  The  cyst 
wall  is  hned  by  a  stratified  squamous  epithehum,  usually  show- 
ing sebaceous  glands,  the  secretion  from  which  fills  the  cyst 
as  a  fatty  material.  In  this  fat  are  embedded,  as  a  rule,  nume- 
rous hairs,  which  spring  generally  from  certain  hmited  areas 
on  the  cyst  wall.  In  other  cases  teeth  may  spring  from  the  wall, 
sometimes  attached  to  bony  plates.  Dermoid  cysts,  though  they 
may  attain  considerable  size,  are  commonly  much  smaller  than 
the  ordinary  ovarian  cysts.  There  can  be  no  doubt  that  the 
dermoid  cysts  of  the  ovary  are  true  teratomata,  not  strictly 
comparable  with  the  sequestration-dermoids  seen  in  the  face  and 
neck.  As  a  rule  they  present  a  sohd  mass  at  one  point  in  their  wall, 
from  which  the  teeth  and  hairs  spring,  and  in  this  mass  tissues 
of  various  kinds  are  microscopically  demonstrable,  including 
hypoblastic  epithelium.  There  is  good  reason  for  regarding  them 
as  abortive  "  individuals  "  derived  presumably  from  an  ovum. 
It  may  be  added  that  in  certain  cases  tumours  which  outwardly 
resemble  ordinary  multilocular  ovarian  cysts  are  found  on  section 
to  contain  a  loculus  having  the  structure  of  a  dermoid.  It  is 
probable  that  in  such  cases  the  primary  growth  was  a  dermoid, 
and  that  the  presence  of  this  has  in  some  way  secondarily  induced 
the  surrounding  cyst  formation.  Such  tumours  are  sometimes 
bilateral. 

Parovarian  cysts,  or  cysts  of  the  broad  hgament,  are  held  to 
develop  from  the  obsolete  tubules  of  the  parovarium  lying  between 
the  layers  of  the  broad  ligament  :  they  do  not  develop  in  the 
ovary  itself.  They  are  single,  and  contain  a  clear  watery  fluid 
of  low  specific  gravity  :   they  do  not  exhibit  solid  ingrowths. 

Solid  tumours  of  the  ovary  are  not  by  any  means  so  common 
as  cystic  tumours.     They  may  be  innocent  or  malignant,  and 
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they  genertilly  more  or  less  retain  the  shape  of  the  ovary.  Fibroma 
is  one  of  the  commonest  forms  met  with  ;  it  may  consist  of 
ordinary  adult  fibrous  tissue,  but  at  other  times  the  tissue  is  more 
embryonic  in  character,  and  shows  abundant  spindle-cells  reseni- 
bhng  those  of  the  normal  ovarian  stroma.  Thus,  in  virtue  of  its 
ovarian  origin,  it  may  simulate  a  structure  which  elsewhere  would 
be  deemed  fibro-sarcomatous.  though  its  chnical  characters  are 
entirely  innocent.  Fibro-myoma  also  occurs.  The  malignant 
solid  tumours  of  the  ovary  are  sarcoma  and  carcinoma  :  both  are 
rare  as  primary  growths.  Sarcoma  is  usually  of  the  spindle-celled 
variety  :  carcinoma  is  usually  of  the  soft  or  medullary  type. 
Endothelioma  has  been  described.  All  these  solid  tumours  of 
the  ovary  may  develop  secondary  cysts  in  their  interior. 


CHAPTER  LIV. 

DISEASES  OF  THE  BREAST. 

Diseases  of  the  breast  are  infinitely  more  common  in  women  than 
in  men,  the  mammary  gland  in  the  latter  being  in  a  rudimentary 
state.  It  must  be  understood,  therefore,  that  the  follo\ving 
description  of  diseases  of  the  breast  refers,  unless  the  contrary 
be  expressly  stated,  solely  to  the  female  breast. 

Inflammation  and  Abscess. 

The  hypersBmia  and  irritation  produced  by  suclding  are  the 
most  common  precursors  of  acute  inflammation  of  the  breast. 
The  infecting  agent  is  one  or  another  of  the  pyogenic  cocci — most 
commonly  Staphylococcus  pyogenes  aureus.  Most  cases  occur 
either  soon  after  pregnancy  or  when  suckhng  has  been  unduly 
prolonged  to  some  twelve  months  or  more. 

In  the  shghter  cases  the  nipple  and  areola  alone  are  affected, 
the  skin  covering  them  becoming  at  first  red  and  swollen,  and 
afterwards  eczematous,  excoriated,  and  raw.  Cracks  or  fissures 
also  form,  and  definite  ulcers  may  be  developed.  Sometimes  the 
inflammation  terminates  in  the  formation  of  a  small  superficial 
abscess  in  the  areola  or  neighbouring  subcutaneous  tissue. 

In  another  class  of  cases  the  gland  tissue  itself  is  involved  in 
the  inflammatory  process,  which  appears,  in  some  cases  at  least, 
to  extend  from  a  cracked  and  fissured  nipple.  A  single  lobule 
only  is  at  first  imphcated,  and  in  its  substance  pus  may  collect, 
whilst  the  rest  of  the  gland  remains  unaffected.  If  not  treated, 
however,  by  early  and  free  incision,  the  pus  soon  makes  its  way 
to  other  lobules,  and  before  it  obtains  an  exit  through  the  skin, 
becomes  more  or  less  diffused.  In  consequence  of  the  fascial 
prolongations  of  the  gland  capsule,  a  single  opening  now  will  not 
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suffice  to  give  ready  exit  to  the  matter,  and  incisions  have 
frequently  to  be  made  into  each  of  the  lobules  implicated  in 
the  suppuration. 

The  cellular  tissue  behind  the  breast  is  less  frequently  the  seat 
of  suppm-ation  than  the  nipple  or  the  gland  itself.  When  pus 
forms  in  this  situation,  it  pushes  the  whole  breast  forwards  and 
makes  its  way  to  the  surface  at  the  lower  margin  of  the  mamma. 

Chronic  abscess  may  also  develop  in  the  breast,  and  like  the 
more  acute  inflammation,  is  generally  the  sequel  of  parturition  or 
of  a  miscarriage.  The  pus  is  often  surrounded  by  a  considerable 
amomit  of  fibrous  tissue,  and,  if  it  be  placed  in  the  deeper  parts 
of  the  gland,  may  closely  simulate  a  sohd  growth. 

Tuberculous  disease  of  the  breast  is  occasionally  met  with,  but 
is  by  no  means  common.  In  its  earher  stages  it  may  be  con- 
founded with  simple  chronic  inflammatory  disease,  but  is  more 
often  mistaken  for  a  true  new  growth,  as  the  tumour  which  it 
forms  is  often  locahsed  and  ill-defined.  In  its  later  stages  casea- 
tion, softening  and  chronic  suppuration  occur,  and  thus  arise 
fistulous  openings  and  sinuses  which  continue  to  discharge  pus 
and  may  extensively  disorganise  the  breast.  The  axillary  glands 
may  become  secondarily  infected,  and  are  often  hard  and  fixed. 
In  many  such  cases  the  condition  is  mistaken  for  cancer,  and 
such  breasts  and  glands  have  often  been  removed  and  recorded  as 
examples  of  carcinoma.  Under  the  microscope  the  actual 
tubercles  are  usually  recognisable  without  difficulty  amongst  the 
acini  of  the  gland,  though  often  obscured  by  purulent  infiltration. 
Although  uncommon  in  the  human  subject,  tuberculous  mastitis 
is  a  well-known  affection  in  cows,  and  it  has  been  amply  proved 
that  tubercle  bacilli  are,  in  such  cases,  liable  to  be  present  in  the 
milk.  This  danger  must  not  be  lost  sight  of  in  the  disease  in 
women. 

Syphilitic  disease  of  the  breast  tissue  itself  is  of  extreme  rarity, 
though  a  primary  chancre  is  sometimes  seen  on  the  nipple.  It 
takes  the  form  of  a  gummatous  mastitis,  which  does  not  essen- 
tiaUy  differ  from  gummatous  disease  in  other  situations. 

Chronic  interstitial  mastitis  is  a  form  of  inflammation  of  the 
breast  which  is  seen  most  commonly  in  women  who  have  passed 
the  cHmacteric.  It  is  generally  confined  to  one  or  two  lobules  of 
the  gland,  and  is  characterised  by  the  formation  of  much  fibrous 
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tissue,  with  consequent  induration,  thickening,  and  nodulation 
of  the  mammary  substance.  Qn  section,  the  afiected  lobules  are 
found  to  be  more  white,  fibrous,  and  dense  than  the  remainder 
of  the  breast,  whilst  a  microscopical  examination  shows  infiltra- 
tion with  leucocytes,  formation  of  fibrous  tissue,  fatty  degenera- 
tion and  destruction  of  the  epithehum,  and  shght  dilatation  of  the 
ducts  and  acini  in  the  form  of  minute  cysts,  which,  however,  may 
at  times  attain  considerable  dimensions.  This  condition  not 
only  simulates  scirrhous  cancer,  but  is  occasionally  the  precursor 
of  a  carcinomatous  growth. 

Paget's  disease  of  the  nipple  is  the  name  given  to  a  pecuhar 
form  of  eczema  hmited  at  first  to  the  nipple  and  areola,  and 
characterised  by  its  obstinate  resistance  to  all  treatment,  its 
tendency  to  ulcerate,  and  its  liability  to  be  succeeded  by  the 
development  of  carcinoma. 

The  areola  is  at  first  bright  red  and  inflamed,  the  epithelium 
subsequently  peehng  off  in  branny  scales  and  leaving  a  raw 
surface,  from  which  exudes  a  watery  discharge,  which  tends  to 
dry  and  form  scales.  From  the  commencement  of  the  disease 
the  aft'ected  parts  are  much  more  red  and  congested  than  are 
eczematous  tissues.  After  a  time,  ulceration  succeeds,  extending 
to  and  destroying  the  nipple  in  many  cases. 

The  nature  of  the  process  has  been  carefully  described  by  Mr. 
Butlin  ;  and  in  thirteen  breasts  which  I  have  myself  examined 
I  have  found  very  nearly  the  same  conditions  that  were  seen 
by  him. 

The  process  originates  in  an  inflammation  of  the  derma,  with 
small-cell  exudation  beneath  the  epithehum.  The  latter,  in  its 
turn,  is  implicated,  its  cells  being  loosened  from  one  another  by 
fluid  exudation,  and  finally  cast  off.  The  derma  being  exposed, 
the  inflammatory  process  advances  more  rapidly,  and  proceeds 
to  the  formation  of  pus  and  the  destruction  of  the  true  skin.  The 
inflammation  now  extends  along  the  ducts,  causing  their  epithe- 
hal  lining  to  prohferate,  the  cells  sometimes  collecting  in  masses, 
which  fill  the  tubes.  Following  this,  there  is  a  tendency  for  the 
epithehal  cells  in  the  acini  or  ducts  to  grow  out  into  the  surround- 
ing tissue  and  to  take  on  cancerous  growth,  an  event  which  is 
generally  preceded  by  inflammatory  changes  in  the  connective- 
tissue  stroma  of  the  mamma,  indicated  by  exudation  of  leucocytes 


400  PAGET'S  DISEASE  OF  THE  NIPPLE. 

and  fibrous  thickening.  The  cancerous  growth  is  sometimes 
directly  continuous  with  the  nippk\  but  is  more  often  quite 
separate  from  it  and  placed  deep  in  the  breast.  It  is  usually  a 
spheroidal-celled  scirrhous  carcinoma,  though  columnar-celled 
tumours  have  been  described. 

A  microscopical  examination  shows  in  the  epidermis  numerous 
round  or  oval  vacuolated  cells,  which  are  most  numerous  in  the 
superficial  layers  of  the  epithelium.  These  cells  are  of  constant 
occurrence  in  the  disease,  but  are  not  absolutely  pecuhar  to  it, 
being  occasionally  present  in  other  acute  inflammatory  conditions 

Fig.  147. 


Skin  from  "  Paget'.s  Disease  "  of  the  Nipple,  showing  the 
large  vacuolated  cells  in  the  epidermis. 

of  the  epidermis.  Paget's  disease  must  not  be  confused  with  an 
eczematous  condition  of  the  nipple  which  is  sometimes  seen  as  a 
sequel  to  a  cancerous  growth,  and  which  appears  to  result  from 
some  irritating  discharge  from  the  ducts. 

Hypertrophy  of  the  breasts,  in  the  true  sense  of  the  term,  is 
very  rare,  but  cases  have  been  recorded  in  which  the  gland  has 
attained  many  pounds  weight,  and  has,  on  account  of  its  weight, 
required  amputation.  Most  hypertrophied  breasts  owe  much 
of  their  size  to  the  presence  of  numerous  fibro-adenomatous 
tumours.     They  are  generally  found  in  women  between  twenty- 
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five  and  thirty-five  years  of  age,  in  whom  the  breasts  have 
previously  been  of  normal  size., 

Galactocele  is  the  name  given  to  a  cyst  of  the  breast  containing 
milk.  It  develops  in  connection  with  lactation,  and  is  supposed 
to  originate  in  rupture  of  one  of  the  milk-ducts.  Such  a  cyst 
may  contain  a  pint  or  more  of  fluid,  which  in  some  cases  is 
entirely  absorbed.  In  other  cases  the  fluid  is  reduced  to  a 
caseous  pulp,  occasionally  gives  rise  to  suppuration,  and  is 
discharged  together  with  the  pus. 


CHAPTER  LV. 

TUMOURS  OF  THE  BREAST. 

Simple  Cysts. — These  are  usually  divided  into  "  retention  "  cysts 
and  "  serous  "  cysts,  but  the  two  have  probably  an  identical 
origin. 

Retention  cysts  are  formed  by  distension  of  the  mammary  acini 
and  ducts.  They  may  be  either  single  or  multiple,  but  the  latter 
is  the  more  common  form.  They  are  frequently  seen  in  elderly 
women  in  whom  the  breasts  are  undergoing  atrophic  changes, 
and  are  then  sometimes  called  "  involution  cysts,"  but  they  may 
occur  at  any  period  of  life.  They  are  common,  too,  in  connection 
with  chronic  interstitial  mastitis.  The  size  of  the  cysts  varies 
much  ;  in  some  cases  they  are  quite  microscopic,  in  others  they 
contain  five  or  six  ounces  of  fluid.  The  latter  is  in  some  cysts 
quite  clear  and  watery,  in  others,  bloodstained,  thick  and  viscid, 
while  in  many  cysts,  even  in  single  women,  it  is  like  milk  or 
cream.  The  tension  inside  the  cyst  is  occasionally  so  great  that 
when  the  sac  is  situated  in  the  deeper  parts  of  the  mamma,  it 
simulates  a  sohd  tumour.  In  young  women  cysts  are  usually 
single,  but  in  women  over  thirty-five  they  are  often,  though  not 
always,  multiple.  In  some  women  they  affect  both  breasts  to  such 
an  extent  that  the  whole  gland  is  filled  with  them  throughout, 
and  is  thereby  greatly  enlarged.  In  these  cases  the  cysts  often 
contain  a  green  or  slate-coloured  thick  glutinous  fluid,  but  the 
contents  may  also  be  serous  or  milky,  and  the  milky  fluid  is 
often  mistaken  for  pus. 

Microscopic  examination  of  different  specimens  shows  all 
stages  of  development  from  the  mammary  tissue,  the  cyst  wall 
being  formed  of  fibrous  tissue  hned  by  epithelium,  which  is 
either  spheroidal  or  columnar,  according  as  the  cyst  has  developed 
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from  an  acinus  or  a  duct.  The  larger  the  cyst  the  more  flattened 
is  its  epithehal  hning,  and  the  greater  the  tendency  for  the 
epithehum  either  to  become  quite  flat  or  to  be  shed.  Thus  it  is 
common  to  find  cysts  lined  in  part  by  flattened  epithehum,  which 
in  the  rest  of  the  circumference  is  absent. 

So-called  "  serous  cysts  "  of  the  breast  have  been  supposed  to 
be  due  to  distension  of  a  connective-tissue  space  or  lymph  space 
mth  serous  fluid.  There  is  no  sufficient  proof  of  this,  and  it  has 
never  been  explained  why  such  an  origin  should  be  common  in 
the  breast,  and  rare  elsewhere.  They  are  probably  retention- 
cysts  in  which  the  epithehum  is  so  flattened  as  to  resemble 
endothelium,  or  is  wholly  lost.  Every  transition  may  be  found 
between  such  cysts  and  those  hned  by  typical  glandular  epithe- 
lium. 

Cysts  containing  glandular  intracystic  growths  \\'ill  be  described 
a  little  later  under  the  heading  adenocystoma,  though  they  are 
related  to,  and  may  be  derived  from,  the  simple  cysts  just 
mentioned. 

Solid  Tumours. 

The  new  growths  of  the  breast  are  but  seldom  of  purely 
connective-tissue  type  ;  they  are  usually  compUcated  by  the 
presence  of  glandular  tissue  or  of  cyst  formation.  Nevertheless, 
such  tumours  occur. 

Pure  fibroma  is  rare  ;  it  is  included  here  as  a  variety  of  adeno- 
fibroma.  Cartilaginous  and  bony  tumours  are  extremely  rare, 
and  very  few  cases  are  on  record.  Even  in  these  the  cartilage 
or  bone  has  usually  been  but  part  of  a  growth  which  was  other- 
wise sarcomatous. 

Sarcomatous  growths,  sohd  throughout  and  containing  no 
epithehal  elements,  are  less  rare,  though  still  far  from  common. 
Round,  oval  and  spindle-celled  sarcomata  have  been  seen  in  the 
breast,  and  here,  as  elsewhere,  the  round-celled  growths  develop 
more  rapidly,  and  show  a  greater  tendency  to  disseminate  than 
do  the  spindle-celled  tumours.  The  axillary  glands  are  often 
involved,  which  is  hardly  ever  the  case  with  the  so-called 
"  serocystic  "  sarcomata  presently  to  be  described.  These  sohd 
sarcomata  of  the  breast  behave,  in  fact,  much  as  do  similar 
growths  elsewhere. 
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Adeno-fibroma  and  Adeno-sarcoma. 

The  commonest  of  all  breast  tumours  are  eucapsuled  growths, 
readily  shelhng  out  from  the  surrounding  gland  tissue,  and 
composed  of  glandular  structures  and  fibrous  tissue  in  varying 
proportions.  They  are  often  spoken  of  as  "  chronic  mammary 
tumours,"  though  this  term  is  used  very  loosely.  The  usual 
name  for  them  is  adeno-fibroma,  or  fibro-adenoma,  and  several 
varieties  may  be  distinguished. 

Fig.  148. 
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Adenoma  of  the  Breast.     The  tumour  does  not  materially 
differ  from  normal  breast  tissue.     (Zeiss,  A.) 

Where  the  amount  of  glandular  tissue  is  large,  and  the  stroma 
scanty,  the  term  "  adenoma  "  is  used.  Where  no  glanduiar 
tissue  at  all  is  present,  the  growth  is  a  simple  "  fibroma."  But 
much  more  commonly  the  two  forms  of  tissue  are  mingled  in 
much  the  same  proportion  as  in  the  normal  resting  breast,  and 
the  term  "  adeno-fibroma  "  is  applicable. 

The  pure  adenoma  in  the  above  sense  is  a  rare  tumour.  I  have 
seen  only  two  examples  amongst  a  large  number  of  mammary 
growths.  They  w^ere  yellowish  white  in  colour,  soft,  lobulated 
and  encapsuled,  and  on  section  showed  under  the  microscope 
numerous  ducts  and  acini  embedded  in  a  fibrous  matrix.  The 
only  point  in  which  their  structure  differed  from  that  of  a  normal 
breast  was  that  the  gland  tissue  was  irregular  in  the  manner  of  its 
arrangement, 
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The  fibroma  is  also  a  rare  tumour  of  the  breast  in  its  unmixed 
form. 

Adeno-fibroma,   on   the   contrary,    is   the   commonest   of   all 


Fig.  149. 
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Fibro-adenoma  of  the  Breast.  The  glandular  tissue  is 
badlv  developed  and  is  mingled  with  much  fibrous  tissue. 
(Zeii^s,  A.) 

innocent  breast  tumours.     It  is  generally  single,  movable  in  the 
mannna,  lobulated  on  the  surface,  and  is  often,  but  by  no  means 


Fig.  150. 


SiJ 


Fibro-adenoma  of  the  Breast  with  Cysts.  The  cysts  are 
developed  from  the  mammary  acini,  and  are  lined  bj' 
epithelium.     (Zeiss,  A.) 

always,  encapsuled,  except  at  one  spot  where  it  is  more  or  less 
continuous  with  the  surroimding  tissues.  \w  other  cases  it  is 
continuous  with  the  surrounding  mamnm  in  a  great  part  of  its 
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circumference  and  has  no  capsule  at  all.  On  section,  it  is  found 
to  bo  firm,  white  and  filn-ous,  and  to  exude  a  little  viscid  fluid. 
As  a  rule,  these  growths  are  small,  not  exceeding  a  walnut  in  size, 
though  occasionally  they  are  much  larger. 

Tn  their  microscopic  structure,  the  adeno-fd)romata  present 
more  than  one  variety.    Occasionally,  the  glandular  tissue  present 

Fig.  151. 


Section  of  one  of  the  commonest  types  of  Fibro-adenoma 
of  the  Breast — that  known  as  "  fibroma  intracanaliculare." 
The  ingrowth  of  blunt  processes  of  the  stroma  into  the  cavities 
is  well  seen.      x  56. 


conforms  in  appearance  to  that  of  the  normal  resting  breast, 
consisting  chiefly  of  acini  grouped  around  ducts  which  are  but 
httle  conspicuous.  This  form  is  known  as  adeno-fibroma  acin- 
osum,  and  forms  a  transition  to  the  true  adenomata  of  the  breast. 
Such  tumours  are  not  very  common,  and  they  may  attain  a 
considerable  size. 

In  another  type,  glandular  acini  are  absent,  or  nearly  so  ;   the 
fibrous  matrix  is  traversed  otil^  by  duct-Uke  structures,    This 
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form  is  known  as  adeno-fibroma  tabulate.  In  its  pure  and 
uncomplicated  form  it  is  by  no  means  common,  but  it  is  the 
type  from  which  the  following  very  common  form  is  derived. 
This  is  the  form  best  termed  "  fibroma  intracanaliculare,"  and  it 
may  be  conceived  of  as  derived  from  the  tubular  adeno-fibroma 
by  the  ingrowth  of  processes  of  the  fibrous  stroma  into  the 
cavities  of  the  tubules,  which  thus  become,  as  it  were,  distended 
by  fibrous  intracystic  growths  without  the  formation  of  any  but 

Fig.  152. 


Fibro-sarcoma  of  the  Breast  with  Cysts  (Sero-cystic 
Disease).  Tlie  cysts  are  lined  by  epithelium.  The  ik^v 
growth  springs  from  the  connective-tissue  of  the  mamma, 
and  several  processes  of  it  have  extended  into  the  cavity  of 
the  large  central  cyst,  and  partly  filled  the  latter.  These 
intracystic  growths  are  covered  by  the  epithelium  lining  the 
cyst.     (Zeiss,  A.) 


a  potential  cavity.  The  processes,  which  may  attain  a  high 
degree  of  complexity,  are  bluntly  lobulated,  and  carry  before 
them  a  layer  of  the  ordinary  duct  epithelium,  which  is  irregular 
in  form  and  only  one  or  two  cells  thick.  The  substance  of  the 
tumour  thus  comes  to  be  traversed  by  a  system  of  branching 
clefts  and  slits  forming  a  pattern  which  is  now  coarse  and  simple, 
now  more  closely  ramified  and  complex.  The  stroma  may  be 
ordinary  fibrous  tissue,  rather  cellular  in  type,  but  very  commonly 
it  shows  a  tendency  to  mucoid  degeneration.  Sometimes  a 
tumour  shows  this  structure  in  one  part,  while  in  oth'^rs  it  appears 
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as  an  adeno-iibroma  of  simple  tubular,  or  even  acinous  structure. 
Such  tumours  are  perfectly  innocent  in  their  nature,  but  their 
innocence  depends  upon  the  characters  of  the  stroma.  For,  in 
other  growths,  this  may  be  highly  cellular,  fibro-sarcomatous,  or 
even  sarcomatous,  and  such  growths  display  local  mahgnancy, 
attaining  a  large  size,  and  even  ulcerating  and  fungating  through 
the  skin,  but  they  do  not  tend  to  invade  the  lymphatic  glands,  or 
to  disseminate. 

There  is  no  hard  and  fast  hue  between  the  cystic  adeno-fibro- 
mata,  and  those  which  are  sarcomatous,  and  the  same  general 
pattern  may  be  traced  in  both.  When  forming  large  tumours, 
they  were  formerly  known  as  the  "  sero-cystic  tumours  of  Brodie." 
The  more  malignant  forms  may  attain  a  considerable  size,  and 
may  grow  up  to  several  pounds  in  weight.  Their  cystic  character 
may  be  potential  only,  or  the  surface  may  be  bossed  by  rounded 
fluid  swelUngs  of  various  dimensions.  In  such  cases  their  consis- 
tence is  unequal ;  elastic  or  fluctuating  in  some  parts,  they  are 
soUd  in  others.  On  section  they  exude  a  certain  amount  of  clear 
or  slightly  blood-stained  fluid  ;  the  tumour,  as  a  whole,  is  usually 
encapsuled.  The  sohd  portions  are  either  white  and  fibrous,  or 
pinkish,  fleshy,  soft,  mucoid  or  gelatinous.  Where  the  cysts 
evidently  contain  masses  of  new  growth,  they  were  formerly 
known  as  "  proliferous." 

True  adeno-sarcoma  of  the  breast  is  an  extremely  rare  tumour. 
It  shows  the  structure  of  an  ordinary  sarcoma,  purely  cellular, 
in  which  glandular  structures  are  embedded. 

All  the  tumours  above  described  may  present  cysts  filled  with 
serous  fluid,  and  evident  to  the  naked  eye. 

Their  clinical  course  diflers  with  their  structure.  The  adeno- 
fibromata  develop  in  young  women,  and  are  most  common 
between  the  ages  of  seventeen  and  twenty-seven.  They  grow 
slowly,  and  seldom  attain  any  great  size.  They  do  not  affect  the 
lymphatic  glands  or  implicate  the  skin,  and  are  generally  freely 
movable  in  the  breast.  In  most  cases  they  do  not  cause  severe 
pain,  and  are  not  tender,  though  some  few  of  them  are  so  painful 
as  to  have  acquired  the  name  of  "  painful  mammary  tumours." 
These  do  not  differ  in  their  structure  from  the  painless  growths. 
The  so-called  prohferous  cystic  tumours  are  generally  seen  in 
women  somewhat  older  than  those  in  whom  the  solid  growths 
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usually  occur  ;  their  clinical  course  depends  on  their  structure. 
The  smaller  iutracanalicular  forms  behave  in  all  respects  hke 
adeno-fibromata.  Even  in  the  larger  forms,  if  the  stroma  be 
fibrous,  several  years  may  elapse  before  the  patient  applies  for 
rehef ,  and  I  have  seen  breasts  removed  in  which  the  swelhug  had 
existed  as  long  as  six  or  seven  years.  When,  however,  the 
stroma  is  sarcomatous,  the  rapidity  of  increase  is  vastly  greater. 
In  a  bad  case  the  breast  may  double  its  size  within  six  or  eight 
months.  The  more  sarcomatous  the  tumour,  the  more  hkely  is 
it  to  imphcate  the  skin,  which  in  these  cases  is  destroyed  rather 
by  pressure  than  by  infiltration,  and  allows  the  protrusion  of  a 
bleeding  mass  which  soon  ulcerates  from  exposure,  and  discharges 
pus  mixed  \\nth  blood-stained  fluid  from  the  cysts.  In  these 
cases,  before  the  skin  is  involved,  the  breast  presents  a  very 
irregular  outhne,  the  cysts  being  manifested  by  rounded  swellings 
on  the  surface.  A  serous  blood-stained  discharge  may  very  rarely 
exude  from  the  nipple,  owing  to  communication  between  a  cyst 
and  one  of  the  milk  ducts.  The  mahgnancy  of  these  growths, 
despite  their  size,  is  habitually  of  a  local  character,  and  this  is 
true  of  the  adeno-sarcomata  of  the  breast  in  general. 

Adeno-cystoma  and  Villous  Cancer. 

These  are  cystic  tumours  of  the  breast  which  are  comphcated 
by  the  formation  of  intracystic  growths  of  epithelial  nature, 
supported  by  but  a  scanty  fibrous  stroma.  Herein  they  differ 
from  the  cystic  forms  of  adeno-fibroma  described  in  the  preceding 
section,  but  they  present  a  general  resemblance  in  type  to  the 
papuliferous  cysts  of  the  ovary,  and  may  conveniently  be  termed 
adeno-cystomata.  And  just  as  these  papilhferous  ovarian  cysts 
are  at  times  mahgnant,  so  we  find  the  corresponding  mammary 
growths  behaving  in  certain  cases  as  cancerous  tumoura, 
although,  as  a  rule,  these  growths  neither  affect  the  glands  nor 
disseminate.  The  terms  "  duct-papilloma  "  and  "  duct-carci- 
noma "  have  also  been  widely  used  for  these  growths. 

Adeno-cystoma,  or  duct-papilloma  of  the  breast,  is  seen  in  its 
simplest  form  where  a  single  papillomatous  growth  projects  into 
the  cavity  of  an  otherwise  simple  retention-cyst.  Such  ingrowths 
consist  of  a  relatively  slender  branching  axis  of  fibrous  tissue, 
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carryiug  luiiuerous  blood-vessels,  and  clothed  by  a  conspicuous 
layer  of  regular  columnar  or  cubical  epithelium,  which  forms 
the  most  evident  element  of  the  ingrowth.  To  the  naked  eye, 
such  a  vascular  projection  looks  like  a  minute  raspberry,  and 
several  such  tumours  may  be  present  in  a  single  cyst.  The  thin- 
walled  vessels  are  liable  to  bleed,  and  a  considerable  discharge  of 
blood-stained  fluid  takes  place  from  the  nipple,  when,  as  is  very 
often  the  case,  the  cyst  is  formed  in  connection  with  one  of  the 
milk  ducts.  These  adenomatous  intracystic  growths  may  attain 
a  considerable  degree  of  complexity,  and  may  fill  the  cysts  with 

Fig.  153. 


Portion  of  a  Papillomatous  Ingrowth  from  an  Adcno-cystoma 
of  the  Breast.  It  consists  of  a  delicate  stroma  of  connective- 
tissue  covered  by  columnar  epithelial  cells.     (Zeiss,  A.) 


soft  vascular  material,  but  so  long  as  the  epitheUum  is  regularly 
arranged  and  shows  no  tendency  to  anaplasia,  or  to  transgress 
the  cyst-wall  and  infiltrate  the  surrounding  tissues,  the  growth 
is  an  innocent  one. 

But  in  other  cases  the  tumour  behaves  in  different  fashion, 
and  displays  a  limited  degree  of  malignancy,  tending  to  recur 
after  removal.  These  are  the  growths  known  as  villous-  or  duct- 
cancer.  These  growths  are  soft  and  hsemorrhagic,  consisting  of 
numerous  minute  cysts  filled  either  with  a  reddish  growth  or 
with  blood-stained  fluid  ;  their  boundaries  are  often  ill-defined. 
Under  the  microscope  they  are  seen  to  consist  of  a  fibrous  stroma 
enclosing  alveoli  lined  by  a  columnar  epithelium.  From  their 
walls  sprout  villous  processes,  interlacing  with  one  another,  and 
formed  of  a  deUcate  vascular  stroma  covered  by  columnar  epi- 
thelium.    Tn  places  it  may  often  be  found  that  this  epithehal 
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growth  has  transgressed  the  cyst  wall,  but  this  cannot  always  be 
determined ;    the  boundary  between  duct-papilloma  and  duct- 


EiG.  154. 


fW  w^^§ 


I^d^ 


'^fe.,,*!^ 


Section  of  a  Breast  with  nodiiles  of  villous  cancer 
in  it  and  in  the  mammary  fat. 

cancer  is  not  sharply  defined.     Tumours  of  this  nature  are  not 
very  rare.     Their  chnical  course  differs  from  that  of  ordinary 

Fig.  155. 


Section  of  a  Villous  Cancer  showing  the  interlacing  processes 
covered  by  columnar  cpitliclium.     (Crouch,  i  in.) 

carcinoma  of  the  breast.  They  generally  are  situated  close  to 
the  nipple,  but,  unhke  scirrhous  cancer,  they  never  cause  its 
retraction.     They  form  rather  flat  tumours  ^vith  an  irregular 
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shotty  surface,  and  are  much  softer  than  the  commoner  forms  of 
cancer.  They  grow  more  slowly  than  scirrhous  cancer,  and 
seldom  recur  after  removal ;  they  hardly  ever  affect  the  glands 
or  disseminate.  They  afford,  in  fact,  a  characteristic  example  of 
"  limited  mahgnancy."  Their  growth  is  often  associated  with 
a  discharge  of  blood-stained  fluid  from  the  nipple,  and  it  is  this 
which  in  most  cases  first  attracts  the  attention  of  the  patient, 
for  the  tumours  are  themselves  so  flat  and  small  as  to  escape 
notice. 

Carcinoma. 

Cancer  is  by  far  the  commonest  and  most  important  of  the 
malignant  tumours  of  the  breast.  It  is  almost  always  of  the 
spheroidal-celled  type,  but  at  times  betrays  its  glandular  origin 
by  an  imperfect  arrangement  of  cubical  or  even  columnar  cells. 
The  amount  of  fibrous  stroma  varies  within  wide  limits,  but  is 
usually  considerable,  so  that  "  scirrhous  "  carcinoma  is  the 
typical  form  of  breast  cancer.  Nevertheless,  every  gradation  may 
be  found  between  hard  scirrhous  and  the  softest  "  medullary  " 
forms. 

Scirrhous  carcinoma  is  most  often  observed  in  women  over 
forty,  but  is  occasionally  seen  in  patients  younger  than  this  by 
some  eight  or  ten  years  or  more.  It  usually  commences  as  a 
hard  rounded  lump,  which  is  movable  and  painless^conditions 
which  are  very  commonly  considered  to  be  incompatible  with 
mahgnancy,  but  it  is  therefore  all  the  more  necessary  to  bear 
them  in  mind.  As  the  lump  increases,  it  becomes  rough,  irregular 
and  nodular,  more  evidently  hard  and  less  movable.  When  the 
tumour  approaches  the  skin,  it  commonly  causes  the  latter  to 
become  dimpled  or  puckered,  and  at  a  later  date  widely  adherent. 
At  the  same  time,  or  sooner,  the  nipple  is  commonly  retracted, 
and  round  hard  nodules,  the  size  of  a  pea,  or  smaller,  may  develop 
in  the  derma.  The  affected  skin  soon  becomes  red,  shiny,  and 
often  oedematous,  finally  ulcerating  at  one  spot,  and  allowing  the 
protrusion  of  a  bleeding  mass  of  cancer.  The  tumour,  however, 
extends  not  only  towards  the  surface,  but  also  to  the  deeper 
parts,  infiltrating  the  pectoral  muscles,  fixing  the  breast  so  that 
it  becomes  perfectly  immovable,  and  even  extending  down  to 
the  ribs  themselves.     At  an  early  period  the  lymphatic  glands  in 
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the  axilla  become  enlarged  and  hard,  the  glands  above  the  clavicle 
following  suit  as  the  disease  progresses.  The  masses  formed  by 
the  cancerous  lymphatics  sometimes  attain  a  great  size,  and,  by 
infiltrating  the  axillary  nerves,  may  cause  the  patient  intense 
pain.  (Edema  of  the  arm  is  often  produced  by  their  pressure  on 
the  main  vein  and  lymphatics. 

By  the  time  the  skin  has  given  way,  and  the  axillary  glands 
are  enlarged,  the  patient's  health  also  fails,  emaciation  being 
sometimes  very  rapid.  Death  may  result  from  exhaustion  caused 
by  pain  and  discharge  of  blood  and  pus  from  the  ulcerating  mass^ 


Section  of  a  Breast  with  Scirrhous  Carcinoma.  The  je^i-owth 
infiltrates  the  fat,  and  has  caused  retraction  of  the  nipple. 
(From  a  specimen  in  St.  Thomas's  Hospital  Museum,) 

but  it  is  often  the  result  of  other  compUcations.  One  of  the 
commonest  of  these  is  pleurisy,  a  condition  very  readily  accounted 
for  when  we  consider  that,  by  the  time  the  tumour  has  penetrated 
the  pectoral  muscle,  but  little  intervenes  between  it  and  the 
pleura.  The  latter  may  be  involved  either  by  direct  extension 
of  the  growth,  by  infection  through  the  lymphatics,  or  by  secon- 
dary deposit.  A  fatal  termination  may  also  result  from  secondaiy 
growths  in  internal  organs.  The  viscera  most  commonly  affected 
are  the  liver  and  lungs,  but  I  have  myself  seen  cases  in  which  all 
the  viscera  in  the  abdomen  and  thorax  were  involved  at  once. 
Growths  in  the  bones  also  are  by  no  means  uncommon,  and  are 
frequently  very  insidious,  perhaps  causing  no  symptoms  of  any 
kind  until  some  sUght  movement  results  in  a  spontaneous 
fracture. 
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The  above  description  of  the  course  of  a  scirrhous  cancer  appHes 
to  most  cases,  but  not  to  all,  and  the  exceptions  demand  a  brief 
recognition.  Instead  of  commencing  as  an  isolated  small  lump, 
the  tumour  may  from  the  beginning  affect  a  large  portion  of  the 
whole  breast,  being  diffused  as  it  were  throughout  its  substance, 
and  presenting  to  the  touch  an  ill-defined,  indurated  sweUing. 
In  such  cases  especially,  the  skin  is  liable  to  be  involved  over  a 
large  area,  being  at  &st  puckered  and  lumpy,  but  afterwards 
converted  into  a  brawny  mass  of  leathery  consistence,  and  of  a 
dusky-red  tint,  which  envelops  the  thorax  in  a  rigid  inelastic 
sheath,  which  has  been  compared  to  a  hide  or  a  cuirass. 

Atrophic  scirrhus  is  the  term  applied  to  a  form  of  hard  car- 
cinoma, which  occurs  in  elderly  and  thin  women,  and  is  charac- 
terised by  the  constant  tendency  of  the  tumour  to  shrink  and 
contract  rather  than  to  increase  in  size  and  fungate.  Growths 
such  as  this  are  very  chronic,  and  may  last  many  years  without 
making  notable  progress.  They  may,  nevertheless,  destroy  Ufe 
by  causing  secondary  growths  in  the  viscera. 

On  section,  scirrhous  carcinoma  of  the  breast  grates  or  creaks 
under  the  knife.  Its  cut  surface,  which  has  been  compared  to 
that  of  a  raw  potato  or  an  miripe  pear,  is  concave,  greyish,  or 
bluish-grey  in  tint,  and  marked  by  irregular  white  or  yellowish 
dots  and  streaks.  By  a  little  pressure  some  of  this  white  matter 
may  be  squeezed  out  and  is  found,  on  microscopical  examination, 
to  consist  of  broken-down  epithehal  cells.  Scraping  with  a  knife 
generally  produces  a  few  drops  of  dirty  opalescent  fluid,  also 
containing  epithehal  cells  of  all  shapes  and  sizes.  The  margin  of 
the  tumour  is  very  irregular  and  ill-defined,  close  examination 
often  showing  that,  as  it  imphcates  the  neighbouring  fat  or  gland 
tissue,  portions  of  the  latter  are,  as  it  were,  surrounded  by  ofE- 
shoots  from  the  main  growth  preparatory  to  their  absorption  ; 
small  pieces  of  fat  may  thus  be  seen  embedded  in  the  gro\\dng  edge. 
There  is  never  any  trace  of  a  capsule.  The  retraction  of  the  skin 
or  of  the  nipple  is  produced  by  the  contraction  of  the  fibrous 
stroma  of  the  tumour.  The  nipple  is  drawn  down  by  its  main 
ducts  becoming  involved,  and  consequently  may  entirely  escape 
retraction  if  the  tumour  is  Hmited  to  the  margin  of  the  mamma. 
In  some  cases  cystic  cavities  form  in  the  more  central  portions 
of  the  mass.     They  result  from  degenerative  changes,  and  contain 


COLLOID  CANCER.  505 

a  dark  blood-stained  fluid.  More  rarely,  suppuration  occurs, 
and  in  exceptional  cases  there  is  a  considerable  collection  of  pus. 
Sections  of  the  lymphatic  glands,  and  of  other  secondary  growths, 
show  appearances  similar  to  those  presented  by  the  original 
tumour. 

Microscopical  examination  shows  the  structure  common  to  all 
the  scirrhous  carcinomata.  The  white  masses  which  can  be 
squeezed  out  are  formed  by  degeneration  of  the  cell  masses  as 
well  as  by  a  catarrh  of  the  ducts,  the  epithelium  from  which  is 
unable  to  escape  owing  to  the  pressure  of  the  growth. 

Encephaloid  carcinoma  of  the  breast  is  decidedly  rare,  if  the 
term  be  limited,  as  it  ought  to  be,  to  soft  brain-like  tumours  of  a 
dirty  white  colour,  which  readily  break  do\vn  on  section.  Their 
growth  is  very  rapid,  and  their  tendency  to  disseminate  great. 
Such  tumours  have  already  been  fully  described  in  the  chapter 
on  Tumours. 

Colloid  cancer  of  the  breast  is  also  rare,  but  not  so  much  so  as 
the  encephaloid  variety.  Its  chnical  course  differs  fi'om  that  of 
the  ordinary  scirrhous  tumours  in  that  the  growths  are  less  hable 
to  affect  the  glands  and  to  disseminate,  and  if  removed  do  not 
show  so  great  a  tendency  to  recur.  Its  structure  has  already 
been  described  in  the  chapter  on  Tumours. 

Tumours  of  the  male  breast  are  of  rare  occurrence.  I  have 
seen  instances  of  spindle-celled  sarcoma,  of  scirrhous,  colloid  and 
encephaloid  carcinoma  as  well  as  of  adeno-fibroma  ;  but  in  all 
the  growths  the  absence  of  mammary  tissue,  and  consequently  of 
cysts,  is  very  marked. 


CHAPTER  LVI. 

DISEASES  OF  THE  LIPS,  MOUTH,  AND  SALIVARY 
GLANDS. 

The  congenital  deformities  of  the  lips  and  palate  are  dealt  with 
in  another  chapter,  and  it  only  remains  to  mention  that  in  some 
cases  there  is  an  hypertrophy  of  the  mucous  membrane,  causing  a 
protrusion  and  thickening  which  may  be  very  unsightly.  Blight 
thickenings  are  comparatively  common  in  strumous  subjects,  but, 
in  addition  to  these,  there  are  other  cases  in  which  the  hyper- 
trophy is  much  greater  and  more  definite,  and  is  attributed  by 
Mr.  Bryant  to  overgrowth  of  the  submucous  glands.  The  hyper- 
trophy is  usually  most  marked  in  the  upper  lip.  Examples  of 
this  disease  are  by  no  means  common. 

In  other  cases  of  acquired  deformity  the  aperture  of  the  mouth 
is  much  narrowed  by  the  contraction  of  cicatrices,  the  result  of 
lupus  or  cancrum  oris,  and,  in  older  subjects,  of  epithelioma  or 
rodent  ulcer. 

Deep  cracks  and  fissures  sometimes  form  in  the  lower  lip, 
especially  in  the  middle  line.  At  first  they  are  quite  superficial, 
but,  if  left  untreated,  they  occasionally  extend  to  a  considerable 
depth,  and  even  when  healed  leave  a  permanent  depression.  The 
fissures  which  are  sometimes  seen  about  the  angles  of  the  mouth 
in  children  are  frequently  indicative  of  congenital  syphihs,  but 
they  occur  also  in  strumous  patients. 

Ulcers  of  the  mucous  surface  of  the  hps  are  of  common  occur- 
rence in  early  life,  and  are  usually  due  to  errors  in  diet,  leading 
to  dyspepsia.  In  patients,  also,  who  are  seriously  ill  from  any 
cause,  superficial  ulcerations  and  excoriations  are  commonly 
seen.  More  rarely  the  ulceration  extends  deeply,  and  causes 
considerable  destruction  of  the  submucous  tissues.     It  should 

be  remembered  that  these  ulcers  are  not  merely  of  local  origin, 
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but  are  dependent  rather  on  the  constitutional  condition  of 
the  patient. 

Primary  syphilitic  sores  are  of  sufficiently  frequent  occurrence 
on  the  hps  to  merit  special  mention.  They  are  generally  said 
to  be  most  common  on  the  upper  lip,  and  are  usually  met  with 
in  comparatively  young  patients.  They  frequently  afford  excel- 
lent examples  of  the  true  Hunterian  chancre,  being  raised, 
definitely  circumscribed,  with  a  raw  excoriated  surface,  and  a 
very  indurated  base.  The  lymphatic  glands  are  early  affected 
not  only  those  in  the  sub-maxillary  regions,  but  those  over  the 
ramus  of  the  jaw  and  in  the  anterior  triangles  of  the  neck  being 
implicated.  These  glands  attain  a  much  greater  size,  and  are 
much  more  painful  and  inflamed  than  are  the  inguinal  glands 
in  the  case  of  an  infecting  sore  on  the  penis.  The  sores  in  ques- 
tion are  generally  attributed  to  contact  with  another  person 
suffering  from  some  secondary  syphilitic  ulceration  about  the 
lips  or  tongue,  and  are  followed  by  the  usual  evidences  of 
constitutional  syphihs. 

Tumours  of  the  Lips. 

Innocent  tumours  of  the  hps  are  not  of  very  common  occur- 
rence, but  several  varieties  are  to  be  met  with.  Cysts  of  the 
mucous  surface  are  amongst  the  most  common.  They  are  seldom 
larger  than  a  hazel-nut,  and  contain  a  clear  viscid  fluid  ;  they  are 
formed  by  retention  of  the  secretion  in  one  of  the  mucous  glands. 

Naevoid  growths  for  the  most  part  present  no  very  definite 
peculiarities  which  require  special  mention  in  this  place  ;  they 
have  already  been  described  in  the  chapters  on  Tumours.  The 
lips  are,  however,  common  sites  for  their  development,  and  here 
more  than  elsewhere  large  blood-cysts  are  apt  to  form,  presenting 
themselves  as  purple  swellings,  romided  in  shape,  and  sometimes 
attaining  considerable  size. 

Glandular  tumours  of  the  hps,  of  slow  growth,  lobulated,  and 
yellowish  white  on  section,  have  been  described  by  Sir  James 
Paget,  under  the  name  of  labial  glandular  tumours  ;  they  appear 
to  be  of  rare  occurrence. 

Fapillomata  or  warty  growths  are  not  common.  They  present 
the  characters  shown  by  such  growths  in  other  situations,  being 
raised,  with  roughened  surfaces  covered  by  thickened  epithehum. 
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Epithelioma  is  the  commonest  tumom*  of  the  lips,  but  is  far 
more  common  on  the  lower  lip  than  the  upper.  The  subjects  of 
such  growths  are  much  more  often  men  than  women,  and  are 
usually  past  middle  hfe.  The  tumour  commences,  as  a  rule,  at 
or  near  the  line  of  junction  of  the  skin  with  the  mucous  membrane, 
and  attacks  by  preference  that  part  of  the  lower  lip  which  is  close 
to  the  angle.  Its  earliest  appearance  is  in  the  form  of  a  small 
papule  or  wart ;  as  this  increases  in  size  the  superficial  and  most 
central  part  becomes  excoriated  and  sore,  and  after  a  time  defi- 
nitely ulcerated.  The  ulcer,  once  formed,  never  attempts  to 
heal,  its  surface  is  sloughy,  and  its  discharge  thin  and  watery  ;  it 
presents  no  appearance  of  granulations.  If  the  lip  beneath  the 
seat  of  growth  be  felt  between  the  finger  and  thumb,  it  will  be 
found  that  the  tumour  has  not  only  grown  towards  the  surface, 
but  has  also  infiltrated  the  subjacent  tissues,  and  the  latter,  in 
consequence,  feel  firm  and  indurated.  If  no  treatment  be  adopted, 
the  growth  extends  to  the  neighbouring  parts,  and  may  thus 
imphcate  the  jaw,  and  extend  into  the  tissues  forming  the  floor 
of  the  mouth.  Meanwhile,  the  lymphatic  glands  have  become 
the  seat  of  secondary  growth,  which  infiltrates  and  destroys  the 
surrounding  tissues,  very  soon  causing  the  glands  to  become  fixed, 
and  after  a  time  breaking  down  and  forming  a  fungating  mass, 
which  protrudes  through  the  skin.  Death  finally  ensues  from 
exhaustion  induced  by  the  pain,  discharge,  and  difficulty  in 
swallowing.  If  an  epithelioma  be  freely  removed  in  the  early 
stage,  such  comphcations  may  be  entirely  avoided,  and  although 
recurrence  is  common,  it  is  by  no  means  inevitable,  whilst 
dissemination  is  decidedly  rare. 

Diseases  of  the  Palate. 

The  soft  palate  is  not  often  the  seat  of  simple  inflammation, 
except  in  connection  with  catarrh  of  the  neighbouring  mucous 
surfaces  ;  follicular  ulcers,  due  to  dyspepsia,  do,  however,  form 
on  it  at  the  same  time  that  they  affect  the  tongue.  The  palate, 
soft  or  hard,  may  be  attacked  by  either  tuberculous  or  syphilitic 
ulceration,  and  in  each  case  perforation  may  result.  In  some 
instances  there  is  considerable  caries  or  necrosis  of  the  palatine 
processes,  but  such  extensive  mischief  is  more  common  in  connec- 
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tion  with  syphilis  than  with  tubercle.  Perforations  of  large  size 
are  very  hable  to  be  permanent,  but  the  smaller  apertures  not 
infrequently  close. 

Tumours  of  the  palate  are  not  very  rare.  The  two  chief  forms 
of  growth  are  sarcoma  and  endothelioma  (or  mixed  palatine 
tumour).  The  sarcomata  are  usually  of  the  round-  or  oval-celled 
variety,  of  rapid  growth,  occasionally  affecting  the  lymphatic 
glands,  and  prone  to  recur  after  removal.  They  present  as 
rounded,  smooth,  highly  elastic  swelhugs,  usually  limited  to  one 
side  of  the  palatine  arch,  often  in  part  encapsuled,  but  at  other 
times  infiltrating  the  tissues  amongst  which  they  lie.  The  mixed 
palatine  tumours  are  of  much  slower  growth,  and  I  have  seen  one 
which  at  the  end  of  twelve  years  was  httle  larger  than  a  walnut. 
They  resemble  the  sarcomata  in  their  clinical  appearance,  but  are 
more  definitely  encapsuled,  and  do  not  affect  the  glands  or  recur 
after  removal.  On  section,  they  closely  resemble  the  so-called 
"  parotid  glandular  tumours,"  being  friable,  granular,  and  soft. 
Microscopically  examined,  they  are  seen  essentially  to  resemble 
the  mixed  parotid  tumom-s,  having  a  basis  of  fibrous  or  mucoid 
tissue,  with  perhaps  some  imperfect  cartilage ;  in  this  are 
embedded  clumps  and  columns  of  endothelial  cells.  Very  excep- 
tionally such  tumours  behave  as  mahgnant  growths.  EpitheHo- 
mata  and  mucous  cysts,  besides  other  and  more  uncommon  forms 
of  growth,  are  also  met  with  on  the  palate. 

Diseases  of  the  Tonsils. 

The  tonsils  are  very  frequently  attacked  by  inflammations, 
both  acute  and  chronic.  Simple  acute  tonsillitis  is  probably  an 
infective  disease,  to  which  exposure  to  cold  and  wet  may  pre- 
dispose, and  which  may  at  times  spread  from  case  to  case.  Its 
exact  bacteriology  is  at  present  undetermined.  It  is  usually  at 
first  limited  to  one  tonsil,  but  may  afterwards  affect  that  of  the 
opposite  side.  The  inflammation  is  hable  to  end  in  abscess,  and 
the  soft  palate,  the  ary-epiglottic  folds  and  surrounding  parts 
become  much  congested  and  oedematous.  There  is  much  pain, 
especially  on  swallowing,  and  often  a  considerable  amount  of  fever 
with  severe  constitutional  disturbance.  Respiration  is  sometimes 
rendered  a  little  difficult,  but  there  is  never  urgent  dyspnoea. 
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The  suppuration  is  often  due  to  infection  with  Staphylococcus 
pyogenes  aureus,  and  is  almost  always  peri-tonsillar  rather  than 
tonsillar.  The  abscess  generally  points,  and  is  most  readily 
opened  in  the  soft  palate  about  half  an  inch  from  the  anterior 
pillar  of  the  fauces.  More  rarely  it  tracks  down  beside  the 
pharynx.  After  the  abscess  has  burst  rehef  is  speedily  obtained. 
The  patients  are  most  often  young  adults,  and  everything  that 
impairs  the  general  health  appears  to  act  as  a  predisposing  cause 
of  the  affection.  Many  people  are  liable  to  frequent  recurrences 
at  intervals  of  a  year  or  less,  and  in  the  opinion  of  some  observers 
the  disease  is  associated  with  the  rheumatic  diathesis. 

Chronic  tonsillitis  is  of  very  common  occurrence  in  children, 
and  is  certainly  most  common  in  those  of  a  strumous  disposition. 
The  consequence  of  chronic  inflammation  is  an  enlargement  of 
the  whole  gland,  with  thickening  of  its  mucous  surface,  and  the 
formation  of  thick,  viscid,  follicular  secretion.  Both  tonsils  are 
generally  affected,  and  may  increase  to  such  a  size  that  they  meet 
in  the  middle  line.  Examined  after  removal  they  are  generally 
found  to  be  more  tough  and  fibrous  than  natural,  but  are  some- 
times flabby  and  pendulous  ;  the  surface  is  deeply  pitted.  Micro- 
scopic examination  shows  an  increase  of  the  fibrous  stroma, 
resulting  in  obstruction  of  the  mouths  of  the  folhcles  and  conse- 
quent retention  of  secretion  and  distension.  In  chronic  ton- 
silhtis  there  are  often  adenoid  growths  and  inflammation  of  the 
neighbouring  mucous  surfaces,  causing  thickening  of  the  Eusta- 
chian tubes,  with  deafness,  and  a  nasal,  unpleasant  voice.  In 
such  cases  respiration  is  sometimes  interfered  with  to  such  an 
extent  that  the  thoracic  walls  are  driven  inwards  by  the  atmo- 
spheric pressure,  and  the  chest  becomes  marked  by  the  transverse 
groove  so  often  seen  in  rickets. 

Ulcerative  tonsillitis  is  especially  hable  to  be  produced  by 
exposure  to  bad  smells,  such  as  result  from  defective  drainage, 
but  is  also  met  with  in  patients  who  are  overworked  or  debilitated 
from  any  cause.  The  ulcers  are  multiple,  but  generally  super- 
ficial, and  heal  readily  under  treatment.  The  affection  of  the 
tonsils  in  scarlatina  is  by  no  means  always  so  trifhng,  and  in  some 
cases  sloughing  ensues,  which  may  reach  a  most  dangerous 
extent,  and  may  produce  alarming  haemorrhage  by  opening  either 
the  tonsillar  arteries  themselves,   or,   much   more    rarely,   the 
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internal  carotid.  The  cervical  lymphatic  glands  not  rarely 
suppurate  in  scarlet  fever,  and  in  other  forms  of  acute  tonsilhtis 
they  may  become  much  enlarged  or  may  form  abscesses.  The 
infecting  agent  is  here  usually  the  Streptococcus  pyogenes.  The 
suppuration  may  not  be  confined  to  the  lymphatic  glands,  but 
may  extend  as  a  diffuse  cellulitis  about  the  tissues  of  the  neck,  a 
condition  sometimes  known  as  "  angina  Ludovici." 

The  ulceration  of  the  tonsils  in  diphtheria  is  of  the  same  nature 
as  that  which  always  characterises  diphtheritic  inflammations, 
and  here  also  sloughing  may  occur  to  a  dangerous  extent.  The 
affections  of  the  tonsils  in  secondary  syphihs  have  been  already 
described. 

Tumours  of  the  tonsils  are  not  common.  Perhaps  that  most 
often  seen  is  epithelioma,  but  lyrapho-sarcomatous  growths, 
papillomata  and  fibrous  polypi  also  occur.  Epithelioma  of  the 
tonsils  generally  extends  with  great  rapidity  to  the  lymphatic 
glands  and  to  the  neighbouring  pillars  of  the  fauces  and  the 
palate.  It  is  consequently  seldom  removable  by  operation  and 
rapidly  proves  fatal. 

Diseases  of  the  Pharynx. 

Superficial  inflammation  of  the  mucous  membrane  of  the 
pharynx,  with  enlargement  of  the  lymphoid  follicles  and  the 
formation  of  follicular  ulcers,  is  tolerably  common,  and  is  fre- 
quently associated  with  abnormal  conditions  of  the  nares  or 
tonsils.  Inflammation  going  on  to  the  formation  of  abscess  is 
more  uncommon,  and  may  result  either  from  mechanical  injury 
caused  by  swallowing  bones  or  other  hard  structures,  or  from 
suppuration  commencing  outside  the  pharynx  proper.  Abscesses 
having  the  latter  origin  are  sometimes  formed  in  connection  with 
caries  of  the  cervical  vertebrae,  but  much  more  often  result  from 
tubercle  in  the  deep  lymphatic  glands.  In  either  case  the  collec- 
tion of  pus  readily  separates  the  posterior  pharyngeal  wall 
from  its  loose  connections  with  the  muscles  covering  the  front  of 
the  spinal  column,  and  points  as  a  retro-pharyngeal  or  post- 
pharyngeal abscess,  sometimes  giving  rise  to  much  dyspnrea  and 
dysphagia. 

The  pharynx  may  be  the  seat  of  rithcr  tuberculous  or  syphilitic 
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ulceration.  The  former  occurs  especially  in  children  ;  the  latter, 
which  is  more  common,  in  patients  of  more  advanced  age,  with 
other  evidences  of  syphihs.  In  either  case  the  ulceration  may 
be  very  extensive,  and  may  result  in  umch  destruction  of  tissue  ; 
after  the  destructive  process  has  ceased  the  trouble  is  by  no  means 
at  an  end,  for  during  the  process  of  cicatrisation  the  soft  palate 
frequently  contracts  adhesions  to  the  pharynx,  and  in  bad  cases 
may  be  so  universally  attached  that  the  posterior  nares  become 
completely  shut  off  from  the  pharynx.  Such  results  as  these  are 
almost  limited  to  the  syphihtic  variety  of  ulceration. 

Tumours  growing  from  the  pharynx  itself  are  rare,  and  the 
only  varieties  worth  mentioning  are  soft  fibromata,  which  are 
pendulous,  and  sometimes  attain  a  considerable  size,  and  epi- 
thehomata.  The  naso-pharyngeal  growths  are  described  in  the 
chapter  on  Diseases  of  the  Nose. 

Diseases  of  the  Floor  of  the  Mouth. 

The  floor  of  the  mouth  is  not  affected  by  any  forms  of  inflam- 
mation apart  from  those  which  involve  the  hps,  tonsils,  or  tongue, 
but  cysts  in  this  situation  are  not  uncommon.  Some  of  these  are 
simple  mucous  cysts,  hke  those  which  occur  on  the  lips,  but  others 
are  more  deeply  seated  and  considerably  larger.  One  of  the  most 
common  of  the  latter  is  that  known  by  the  name  of  ranula.  This 
occurs  on  one  side  of  the  floor  of  the  mouth  in  the  form  of  a 
tense,  shiny,  bluish  swelling,  pushing  the  tongue  upwards  and 
towards  the  opposite  cheek,  and  often  causing  a  very  considerable 
protrusion  in  the  sub-maxillary  region.  When  of  larger  size,  a 
ranula  passes  more  towards  the  middle  hne  of  the  mouth,  and 
ceases  to  present  the  unilateral  appearance  above  mentioned. 
When  opened,  the  contents  are  found  to  be  a  thick,  tenacious, 
clear  fluid,  resembhng  inspissated  saliva  ;  and,  indeed,  such  cysts 
were  formerly  supposed  to  originate  in  an  obstruction  to  one  of 
the  saUvary  ducts.  This  origin  is  no  longer  credited,  for  it  can 
often  be  demonstrated  that  the  ducts  are  quite  free,  and  it  is  now 
supposed  that  a  ranula  originates  in  a  dilatation  of  one  of  the 
main  ducts  of  the  two  pairs  of  small  mucous  glands  which  are 
found  on  each  side  of  the  frsenum  hnguse,  and  are  known  as  the 
glands  of  Nuhn  and  Blandin.     The  obstruction  is  probably  of 
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inflammatory  origin,  but  may  in  some  cases  be  mechanical,  and 
due  to  the  presence  of  foreign  bodies.  The  suggestion  that  ranula 
originates  in  a  mucous  bursa  on  the  upper  surface  of  the  genio- 
hvo-glossus  muscle,  is  negatived  by  the  fact  that  no  such  bursa 
has  ever  been  demonstrated. 

Another  form  of  cyst  which  attains  a  considerable  size  in  the 
floor  of  the  mouth  is  the  dermoid  cyst,  which  is  usually  met  with 
in  the  middle  line  between  the  genio-hyo-glossi  muscles.  Although 
of  congenital  origin,  such  cysts  do  not  usually  attain  a  sufficient 
size  to  attract  attention  before  the  age  of  fifteen  or  twenty,  and 
in  some  cases  the  patients  are  still  older  when  the  swelhng  is  first 
noticed.  These  cysts  may  be  distinguished  from  ranulas  by  their 
central  position,  slow  growth,  and  the  considerable  extent  to 
which  they  project  between  the  chin  and  the  hyoid  bone.  They 
are  probably  due  to  imperfect  obliteration  of  the  lingual  duct, 
and  their  walls  are  composed  of  skin,  with  hairs,  sweat  glands 
and  sebaceous  glands  in  more  or  less  abundance.  They  contain 
sebaceous  matter,  and,  if  they  have  been  inflamed,  are  very  firmly 
attached  to  the  tissues  amongst  which  they  he.  They  occa- 
sionally suppurate.  Similar  cysts  are  more  rarely  met  with  in 
the  sub-maxillary  region,  and  are  in  this  situation  apparently 
connected  with  the  remains  of  one  of  the  branchial  clefts. 

In  addition  to  these  innocent  growths,  the  floor  of  the  mouth 
may  be  the  seat  of  epithelioma,  which  runs  the  usual  course  of 
that  disease  when  met  with  in  the  tongue. 

Diseases  of  the  Salivary  Glands. 

Of  the  salivary  glands,  the  parotid  is  by  far  the  most  frequently 
diseased.  For  this  there  does  not  appear  to  be  any  sufficient 
cause,  but  its  exposed  position  renders  it  more  liable  to  injury 
and  to  the  effects  of  exposure  to  cold. 

Mumps,  or  epidemic  parotitis,  is  an  infective  and  symmetrical 
inflammation  of  the  parotid,  with,  in  some  cases,  implication  of 
the  other  salivary  glands.  It  is  most  common  in  young  patients, 
and  is  accompanied  by  considerable  swelling  and  pain,  with 
enlargement  of  the  neighbouring  lymphatic  glands.  Suppuration 
very  rarely  results,  but  metastatic  orchitis  occasionally  occurs, 
and  in  females  the  ovaries  or  breasts  may  become  inflamed. 

33 
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These  complications  commonly  arise  towards  the  end  of  the 

attack.     Occasionally,  atrophy  of  one  of  the  testes  follows  the 

orchitis. 

Inflammation  of  the  parotid  occui's  \\ith  considerable  frequency, 
as  a  complication  of  pyaemia,  septicaemia,  and  other  allied  con- 
ditions ;    in  such  cases  suppuration  is  common. 

Salivary  fistulse. — A  salivary  fistula  is  a  sinus  in  the  cheek 
communicating  with  the  duct  of  the  parotid  gland.  It  results 
honx  a  wound  imphcating  the  duct,  or  from  suppuration.  The 
aperture  of  the  sinus  is  usually  very  small,  and  may  be  so  minute 
as  to  be  difiicult  of  detection,  except  by  the  escape  of  saliva. 
Such  fistulse  are  often  prevented  from  heahng  by  some  obstruc- 
tion in  or  around  the  duct.  In  other  cases  a  sahvary  fistula  may 
result  from  an  extension  of  suppuration  into  some  part  of  the 
gland  itself.  I  have  seen  such  fistulae  complicating  suppuration 
in  connection  with  necrosed  bone,  and  in  tuberculous  disease  of 
the  lymphatic  glands. 

Salivary  calculi  are  concretions  of  earthy  material  formed  in 
the  duct  of  one  of  the  sahvary  glands,  being  most  often  found  in 
that  of  the  sub-maxillary  gland.  They  are  usually  of  a  dirty 
white  colour,  and  have  a  rough  surface.  In  shape  they  somewhat 
resemble  a  date-stone,  being  elongated  and  oval.  They  are 
usually  very  small,  but  may  measure  as  much  as  an  inch  and  a 
half  in  length.  They  consist  chiefly  of  phosphate  and  carbonate 
of  hme  combined  with  a  little  animal  matter  ;  rarely,  they  are 
formed  aromid  a  foreign  body.  As  the  result  of  the  obstruction 
to  the  escape  of  saliva,  the  gland  frequently  becomes  swollen 
during  mastication,  the  swelling  subsiding  as  the  retained  fluid 
obtains  an  exit.  The  tissues  around  the  obstructed  duct  usually 
become  indurated  after  a  time,  and  the  duct  itself  in  some  few 
cases  has  been  found  dilated  into  a  cystic  swelhng  behind  the 
obstruction. 

Tumours  of  the  salivary  glands  are  almost  confined  to  the 
parotid,  being  rare  in  either  the  sub-maxillary  or  sub-lingual 
glands.  The  commonest  tumour  of  the  parotid  is  one  composed 
of  a  mixture  of  cartilage,  myxomatous  tissue,  and  a  varying 
quantity  of  connective-tissue,  with  groups  and  columns  of  cells 
which  are  now  by  most  authorities  regarded  as  of  endothelial 
nature,  thus  bringing  these  tumours  entirelv  within  the  connec- 
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tive-tissue  group.  The  endothelial  cells  at  times  line  spaces 
almost  in  epithelial  fashion,  and  the  growths  are  still  regarded 
by  some  pathologists  as  of  adenomatous  nature.  The  term 
generally  apphed  to  them  is  "  mixed  parotid  tumour."  At  times 
one  or  other  of  the  constituent  tissues  is  lacking,  or  two  out  of 

Pio.  157. 


Section  of  a  Mixed  Parotid  Tumour.  The  matrix  consists 
partly  of  hyaline  cartilage,  with  typical  capsuled  cells  :  else- 
where it  is  fibrillated.  The  endothelial  elements  are  seen  in 
irre<nilar  groups,  with  occasional  cavities  due  to  secondarj- 
hyaline  degeneration :  here  the  simulation  of  columnar 
epithelium  is  obvious. 


the  three  may  be  absent.  Thus  we  may  meet  with  myxo- 
chondroma, myxo-endothelioma,  or  chondro-endotheHoma,  or 
with  pure  myxoma,  pure  chondroma,  or  pure  endothelioma. 
The  last-named  growths  may  closely  simulate  adenomata,  for 
rounded  areas  of  mucoid  degeneration  are  common  amongst  their 
cells,  and  mimic  the  cavities  of  glandular  tubules. 

The  cartilage  in  these  tumours  is  sometimes  hyahne,  at  others 
fibrous  in  texture,  and  it  is  often  very  imperfect.     It  is  by  the 
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mucoid  degeneration  of  the  cartilaginous  and  fibrous  stroma 
that  the  myxomatous  tissue  is  produced. 

These  growths  show  no  marked  preference  for  either  sex,  and 
are  of  frequent  occurrence  in  adults  of  middle  age  ;  they  are  not 
so  often  seen  in  children.  They  grow  most  commonly  in  that 
part  of  the  parotid  which  overlaps  the  lower  jaw,  are  usually 
encapsuled,  and,  when  small,  are  but  little  adherent  to  surround- 
ing parts.  If  left  alone,  they  may  attain  a  very  large  size,  and 
may  cause  death  by  encroaching  upon  the  pharynx  or  the  large 
vessels  in  their  neighbourhood.  They  do  not  afi:ect  the  lymphatic 
glands,  and  although  prone  to  recur  locally  after  removal,  never 
become  disseminated.  Occasionally,  after  many  years  of 
quiescence,  they  may  originate  mahgnant  endothehomatous 
growths. 

In  addition  to  such  tumours  as  these,  which  are  common,  the 
parotid  is  much  more  rarely  affected  by  growths  of  a  more  malig- 
nant nature.  Both  sarcomata  and  carcinomata  are  met  with  in 
this  gland,  and,  although  they  seldom  become  disseminated,  they 
are  very  hable  to  cause  death  by  pressure  upon,  or  infiltration 
of,  the  various  structures  which  he  in  their  immediate  neigh- 
bourhood. 

Much  more  rarely,  mixed  tumours,  quite  hke  those  of  the 
parotid,  occur  in  the  sub-maxillary  gland,  and  they  have  even  been 
known  to  occur  in  the  sub-lingual  gland.  These  tumours  require 
no  separate  description.  Pure  chondromata  also  rarely  occur  in 
the  sub-maxillary  gland. 


CHAPTER  LVII. 
DISEASES  OF  THE  TONGUE. 

Macroglossia. 

The  enlargement  of  the  tongue  to  which  the  name  of  macroglossia 
has  been  given  is  most  frequently,  but  not  always,  of  congenital 
origin,  although  in  the  majority  of  cases  the  organ  continues  its 
abnormal  growth  after  birth.  In  this  disease  the  whole  tongue, 
or,  rarely,  a  part  of  it,  is  enlarged,  and  in  severe  cases  protrudes 
between  the  hps,  or  even  overhangs  the  chin.  On  account  of  the 
constant  pressure  exercised  upon  the  lower  jaw,  the  latter  is 
liable  to  become  deformed,  and  the  development  of  the  teeth  to 
be  arrested.  By  reason  of  its  exposure  to  injury  and  irritation, 
the  swollen  tongue  is  very  liable  to  become  inflamed,  and  each 
attack  of  glossitis  leaves  it  larger  than  before.  In  extreme  cases 
there  may  be  great  difficulty  in  breathing,  whilst  both  speech 
and  deglutition  are  necessarily  much  interfered  with. 

An  examination  of  a  tongue  affected  with  this  disease  shows 
that  the  surface  is  dotted  over  with  small  semi-translucent  vesicles 
or  papules,  really  dilated  lymphatics,  which  are  much  more 
numerous  in  some  cases  than  in  others.  The  organ  is  pecuharly 
shapeless,  and  may  be  scarred  from  old  ulcerations,  or  else  marked 
by  the  results  of  more  recent  inflammation.  On  section,  the 
tissues  are  softer  than  natural,  paler  in  colour,  and  with  a  marked 
absence  of  healthy  muscle.  Microscopical  examination  shows  an 
increase  of  soft  fibrous  tissue,  with  the  formation  in  parts  of  a 
true  lymphatic  structure,  such  as  is  met  with  in  the  more  cortical 
portions  of  a  lymphatic  gland,  although  of  less  regular  formation. 
The  whole  organ  is  more  or  less  infiltrated  with,  leucocytes 
according  to  whether  or  not  it  has  been  the  seat  of  recent  inflam- 
mation, and  its  arteries  and  veins  are  frequently  dilated  and 
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thickened,  while  at  the  same  time  numerous  dilated  lymph  spaces 
are  scattered  through  the  tissues.  It  will  thus  be  seen  that  in 
macroglossia  there  is  no  true  hypertrophy,  but  rather  a  general 
overgrowth  and  infiltration  of  the  tongue  with  lymphatic  tissue, 
lymph,  and  leucocytes,  a  condition  which  is  generally  compli- 
cated, and,  indeed,  to  some  extent  promoted,  by  frequent  attacks 
of  inflammation.  On  account  of  this  overgrowth  of  lymphatic 
tissue,  Virchow  has  proposed  the  name  "  lymphangioma  caver- 
nosum." 

Glossitis. 

The  tongue  is  hable  to  be  attacked  by  various  forms  of  inflam- 
mation, some  of  purely  local  origin,  others  the  result  of  some 
constitutional  defect ;  some  superficial  and  non-ulcerative ; 
others  ulcerative,  and  others,  again,  affecting  the  whole  substance 
of  the  organ.  The  common  causes  of  chronic  glossitis  are  exces- 
sive smoking,  drink,  syphihs,  and  chronic  dyspepsia. 

Superficial  glossitis,  unattended  by  ulceration,  may  be  either 
sub-acute  or  chronic.  It  is  very  commonly  of  local  origin,  and 
may  result  from  any  form  of  irritation — e.g.,  excessive  smoking, 
scalding  by  hot  liquids,  chafing  by  rough  teeth,  &c.  It  is  also 
frequently  produced  by  gastritis  or  dyspepsia,  and  is  common  in 
connection  ^^^th  chronic  alcoholism. 

In  the  sub- acute  forms,  the  surface  of  the  tongue  is  very  patchy. 
In  parts  it  is  covered  by  white  fur  ;  in  other  parts  it  is  raw"  and 
glazed,  as  though  the  surface  epithelium  had  been  removed,  and 
this  is,  in  fact,  what  has  really  happened,  for  in  glossitis  there  is  a 
catarrh,with  desquamation  of  the  epithehal  covering.  The  papillae 
appear  larger  than  natural,  and  the  organ  is  painful  and  tender. 

In  the  more  chronic  forms  of  glossitis,  there  is  at  first  a  redden- 
ing of  the  inflamed  area,  which  is  hidden  to  a  great  extent  by  a 
thick  covering  of  fur  ;  this  is  gradually  followed  by  thickening 
of  the  surface  epithehum  and  the  formation  of  raised  white 
patches  of  varying  size  and  shape.  In  some  cases  the  whole  or 
the  greater  part  of  the  surface  of  the  tongue  is  implicated,  and 
the  raised  patches  continue  to  enlarge  by  a  gradual  extension  of 
the  inflammatory  process  to  the  surrounding  parts.  When  a 
patch  has  been  formed,  the  heaped-up  epithelium  soon  assumes  a 
dirty  white  colour,  which  has  caused  the  apphcation  of  the  term 
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"  leucoplakia,"  whilst,  on  account  of  the  thickening,  the  disease 
has  been  named  "  ichthyosis  "  or  "  psoriasis  hnguse."  In  many 
cases  the  thickening  subsides  on  the  removal  of  the  cause,  but 
in  other  cases  it  continues,  and,  the  epithehum  becoming  dry  and 
horny,  the  surface  is  soon  cracked  and  fissured.  Microscopical 
examination  shows  more  or  less  cell  infiltration  of  an  inflammatory 
nature,  with  great  increase  of  the  corneous  layer.  In  some  cases 
the  interpapillary  processes  of  epithelium  are  much  increased  in 
size  ;  in  others,  they  are  themselves  broken  up  by  cell  infiltration. 

Fig.  158. 


Section  tlirou^h    i   Joiuuc  ^^lth  Chronic    Glossitis      The 
project  towards  the  surface.     (Zeiss,  A.) 


This  condition,  if  allowed  to  progress  unchecked,  is  hable  occa- 
sionally to  terminate  in  epithelioma. 

The  smooth,  glazed  tongue,  which  affords  another  instance  of 
the  results  of  inflammation,  is  also  the  product  of  a  chronic 
superficial  glossitis.  There  is  often  no  apparent  cause  for  the 
disease,  either  constitutional  or  local,  and  the  affection  is  pecu- 
liarly persistent,  and  obstinate  in  its  resistance  to  treatment  of 
all  kinds.  In  such  cases  the  surface  of  the  tongue  is  bright  red, 
perfectly  smooth  and  shiny,  presenting  no  papillae,  and  looking 
very  much  as  though  it  had  been  brushed  over  with  some  trans- 
parent varnish.  This  condition  usually  gives  rise  to  a  burning 
and  smarting  sensation,  and  is  occasionally  accompanied  by 
increased  sahvation.     It  affects  women  as  well  as  men. 


520  GL08SITLS. 

Til  connection  with  the  subject  of  superficial  glossitis,  the 
rashes  which  are  met  with  on  the  tongue  may  be  briefly  men- 
tioned. The  commonest  of  these  is  a  simple  white  discoloration, 
which  often  extends  to  the  gums  and  mucous  surface  of  the  hps  ; 
it  appears  to  be  commonly  caused  by  smoking,  and  is  very 
transient.  Much  less  common  than  this  is  the  annulus  migrans, 
or  wandering  rash,  which  is  characterised  by  the  appearance  of 
light-coloured  crescentic  or  circular  bauds  or  patches,  spreading 
eccentrically,  rapidly  fading  in  one  place,  and  equally  rapidly 
appearing  in  another,  very  prone  to  persist  for  months  or  years 
in  spite  of  treatment,  causing  no  symptoms  of  importance,  and 
ownin-g  no  definite  cause.  It  may  occur  at  any  age  and  afiects 
both  males  and  females. 

Acute  parenchymatous  glossitis. — This  is,  fortunately,  a  rare 
affection.  It  may  follow  injury,  such  as  the  biting  of  the  tongue 
in  an  epileptic  fit,  scalds  and  burns,  stings  by  insects,  &c.,  or  may 
occur  during  mercurialism,  or  in  the  course  of  one  of  the  specific 
fevers.  In  other  cases  it  is  attributed  to  exposure  to  cold,  or  to 
wounds  by  dirty  and  septic  instruments. 

The  disease  is  characterised  by  a  general  sweUing  of  the  whole 
organ.  This  occurs  with  much  rapidity,  and  may  cause  so  great 
an  enlargement  that  the  tongue  protrudes  from  the  mouth.  The 
surface  is  Uvid  and  shiny  except  where  it  is  exposed  beyond  the 
lips,  whilst  in  advanced  cases  the  hvidity  may  increase  till  the 
colour  deepens  to  a  blue-black.  Suppuration  is  rare,  but  in  some 
cases  superficial  sloughing  has  occurred.  If  untreated,  the  disease 
may  prove  fatal  by  causing  dyspnoea,  for,  not  only  is  the  whole 
tongue  swollen,  but  the  ary-epiglottic  folds  also  soon  become 
oedematous.  When  the  inflammation  once  commences  to 
subside,  the  organ  rapidly  diminishes  in  size. 

Abscess  of  the  tongue  is  rare.  It  is  probably  invariably  of 
local  origin,  and  never  attains  any  considerable  size.  I  have  seen 
symmetrical  abscesses  form  in  the  tongue  after  an  attack  of  facial 
erysipelas  which  extended  to  the  buccal  cavity.  These  abscesses 
developed  without  much  pain,  and  there  was  at  no  time  any 
material  swelhng  of  the  whole  organ  such  as  is  found  in  typical 
acute  glossitis. 

The  syphilitic  affections  of  the  tongue  have  already  been 
described  in  the  chapter  on  Syphihs. 
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Ulceration  of  the  Tongue. 

Ulceration  of  the  tongue  occurs  under  several  forms,  and  owns 
various  causes.  Simple  single  ulcers  due  to  irritation  of  sharp 
teeth  or  of  rough  pipes  are  most  common  on  the  lateral  margins. 
The  shape  is  irregular ;  the  base  sometimes  sloughy,  at  other 
times  covered  by  pus  ;  the  edges  sharply  cut,  except  when  healing 
is  in  progress  ;  and  the  tongue  around  not  indurated.  The  ulcer 
is  often  very  painful  and  tender,  and  is  accompanied  by  excessive 
sahvation. 

Follicular  ulcers  of  the  tongue,  due  to  dyspepsia  and  other 
alUed  conditions,  are  frequently  multiple.  They  are  generally 
not  limited  to  the  tongue,  but  are  found  also  upon  the  floor  of 
the  mouth,  the  palate,  and  the  lips.  The  ulcers  are  superficial, 
circular,  about  the  size  of  half  a  spht  pea  or  less,  and  readily  heal 
on  the  removal  of  the  cause.  This  form  of  ulcer  is  relatively 
common  in  young  children  suffering  from  teething. 

Ulceration  of  the  tongue  of  a  foul  and  sloughy  nature,  and 
associated  with  similar  conditions  of  the  contiguous  mucous 
surfaces,  occurs  also  in  connection  with  mercurial  poisoning  and 
with  scurvy. 

Tuberculous  ulceration  of  the  tongue  has  only  of  late  years 
been  brought  into  notice.  Like  other  tuberculous  lesions,  it  is 
most  common  in  young  adults,  though  cases  have  been  recorded 
at  forty  years  and  upwards.  Most  commonly  there  is  evidence 
of  tuberculosis  of  the  lungs,  either  in  the  active  stage  or  else 
temporarily  quiescent.  The  tuberculous  ulcer  commences  as  a 
little  nodule,  which  soon  becomes  raw  on  the  surface,  and  slowly 
ulcerates  ;  in  some  cases  no  nodular  thickening  precedes  the  sore. 
These  ulcers  are  most  common  at  the  tip  of  the  tongue  or  on  the 
dorsum  in  the  middle  hne.  The  shape  is  irregular,  the  surface 
sloughy,  and  the  discharge  thin  and  watery  ;  the  edges  are  ragged 
and  undermined,  and  there  is  an  almost  complete  absence  of 
induration.  When  occurring  near  the  tip,  there  is  sometimes  an 
appearance  as  though  the  extremity  of  the  tongue  had  simply 
been  rubbed  away  and  a  raw  surface  produced.  Sometimes, 
under  treatment,  these  ulcers  show  a  tendency  to  heal,  but  more 
commonly  this  is  not  the  case,  and  the  sore  remains  open  and 
indolent,  neither  increasing  nor  diminishing  to  a  notable  extent 
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for  weeks  or  months.  More  rarely  the  ulcer  rapidly  extends, 
and  in  one  severe  case,  whose  progress  I  watched,  the  whole  of 
the  dorsum  of  the  tongue,  the  soft  palate,  the  tonsils,  and  the 
ary-epiglottic  folds  were  successively  involved.  The  lymphatic 
glands  are  not  usually  affected,  but  in  some  cases  they  become 
enlarged  and  inflamed.  The  prognosis  of  such  cases  is  bad 
chiefly,  perhaps,  on  account  of  the  usual  occurrence  of  tubercle 
in  other  parts  ;  but  some  cases  in  which  early  excision  has  been 
practised  have  done  well. 

In  connection  with  tubercle  of  the  tongue,  the  occasional 
occurrence  of  lupus  may  be  mentioned.  It  is  extremely  rare,  and 
requires  but  brief  notice.  In  the  cases  I  have  seen  the  ulceration 
was  associated  with  similar  disease  of  the  nose  and  face. 

Tumours  of  the  Tongue. 

The  most  common  tumour  of  the  tongue  is  epithelioma,  and 
for  this  reason  it  is  here  given  the  first  place.  Epithelioma  is 
much  more  frequently  seen  in  men  than  in  women,  and  usually 
occurs  after  forty  years  of  age.  It  is  often  preceded  by  some 
form  of  chronic  inflammation,  such  as  simple  ulcer  due  to  bad 
teeth,  syphilitic  ulcers,  chronic  superficial  glossitis,  &c.  Con- 
sidering the  frequency  with  which  it  follows  syphilitic  lesions,  the 
greatest  care  should  always  be  exercised  in  examining  a  tongue 
which  has  long  been  the  seat  of  syphilitic  disease,  for  it  is  quite 
possible  that,  although  the  ulceration  is  syphilitic,  it  is  also 
something  more,  and  that  epithelioma  has  been  engrafted  upon 
the  pre-existing  ulceration.  Occurring  in  a  tongue  not  previously 
ulcerated  or  inflamed,  epithelioma  usually  commences  as  a  thick- 
ening of  the  surface  epithelium  in  the  form  of  a  warty  growth, 
pimple,  or  nodule.  As  this  nodule  increases  in  size,  its  most 
central  and  superficial  part  breaks  down  and  forms  an  ulcer, 
which  is  sometimes  of  very  characteristic  appearance.  In  other 
cases  the  disease  commences  as  a  crack  or  fissure,  which  slowly 
increases  in  depth,  whilst  its  edges  become  thick  and  everted. 
By  far  the  most  common  place  for  an  epithelioma  is  the  lateral 
margin  of  the  tongue,  and  after  that  the  under  surface  ;  but, 
when  attacking  the  site  of  a  pre-existing  ulceration,  it  often 
commences  on  the  dorsum.     The  epitheUal  ulcer  is  of  irregular 
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shape,  %vith  a  sloughy,  grey  base,  and  everted  edges,  which  are 
raised  above  the  surrounding  surface  and  are  very  hard.  If  the 
subjacent  tongue  be  felt  between  the  finger  and  thumb,  it  will 
be  found  to  be  much  indurated  ;  and  if  a  section  of  it  be  made, 
it  will  be  seen  that  this  induration  is  due  to  the  infiltration  of 
the  muscle  by  the  new  growth.  The  ulcer,  in  fact,  is  an  ulcer  of 
a  new  growth  situated  on  and  in  the  tongue,  and  it  is  bounded 
on  all  sides,  not  by  lingual  tissue,  but  by  the  growth  itself.  It 
is  the  presence  of  this  tumour,  often  raised  considerably  above 
the  surface,  with  edges  overlapping  and  mushroom-hke,  that 
especially  characterises  the  epithelial  ulcer,  and  when  we  speak 

Fig.  159. 
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A  Tunguc  with  a  large  Epithelioma  on  its  Left  Lateral  Margin, 
The  centre  of  the  growth  has  ulcerated. 

of  the  indurated  edges  and  base  we  really  are  talking  of  the  feel 
of  the  tumour  itself.  If  allowed  to  run  its  course  unchecked,  the 
growth  continues  to  infiltrate  the  subjacent  structures.  It 
gradually  extends  to  the  floor  of  the  mouth,  and  so  fixes  the 
tongue  that  all  movement  is  rendered  difiicult.  It  involves  the 
soft  palate  and  the  alveolar  margins  of  the  maxillary  bones,  and, 
passing  backwards,  it  infiltrates  the  epiglottis  or  even  the  larynx 
itself.  As  the  growth  extends,  so  also  does  the  ulceration  ;  and 
in  some  cases  the  latter  progresses  quite  as  rapidly  as  does  the 
tumour,  so  that  just  as  fast  as  the  latter  grows,  just  as  quickly 
does  it  disintegrate  on  its  surface.  In  some  cases  there  is  much 
hsemorrhage,  and  in  all  there  is  a  bloody  discharge,  which  is  often 
very  foul.  Salivation  is  profuse,  and  pain  is  constant  and 
severe. 

The  sub-maxillary  lymphatic  glands  are  early  implicated.  At 
first  they  are  hard  and  movable  ;  soon  they  become  fixed,  and 
soften  in  their  centres.     If  examined  after  removal,  they  are 
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found  to  be  infiltrated  with  epithelial  new  growth,  which  soon 
extends  from  them  to  the  smrrounding    tissues,   so    that,  in 
advanced  cases,  large  masses  are  formed  in  the  neck  extending 
all  round  the  lower  jaw,  fixing  it  so  as  greatly  to  Umit  its  move-, 
ments,  and  passing  down  the  neck  even  as  far  as  the  clavicle. 

The  ine\'itable  termination  of  such  cases  is  a  most  painful  and 
lingering  death,  which  is  due  to  the  exhaustion  induced  by 
constant  pain  and  sleeplessness,  with  inability  to  eat,  and  in  some 
cases  is  accelerated  by  loss  of  blood  from  the  ulcerated  surface. 
Very  frequently  broncho-pneumonia  is  set  up  by  the  passage  of 
the  inspired  air  over  the  foul  surface  of  the  mouth,  and  in  some 
instances  the  lungs  may  be  found  almost  gangrenous.  Dissemi- 
nation is  not  very  common,  but  I  have  seen  numerous  secondary 
growths  in  both  lungs  and  in  the  liver. 

If  an  epithelioma  of  the  tongue  be  excised,  or  even  if  the  whole 
organ  be  removed,  recurrence  is  unfortunately  frequent.  It  by 
no  means  follows  that  a  patient  is  never  permanently  freed  from 
the  disease,  for  cases  occur  in  which  many  years  pass  by  without 
recm-rence,  and  the  patient  dies  of  some  other  and  separate  affec- 
tion. But,  speaking  of  epithehomata  as  a  class,  it  must  be 
confessed  that  those  of  the  tongue  are  more  malignant  than 
similar  growths  occiu'ring  in  most  other  parts.  Thus,  they  gi'ow 
much  more  rapidly,  ulcerate  more  quickly,  and  afEect  the 
lymphatic  glands  much  sooner  than  do  epitheliomata  of  the  lip, 
and  are,  in  addition,  more  prone  to  recur  and  to  disseminate.  It 
may  be  that  this  chnical  history  depends  in  part  on  the  favourable 
conditions  for  growth,  namely,  the  constant,  even  temperature 
and  moisture  of  the  mouth  ;  but  these  are  probably  only  of 
secondary  importance,  for  it  must  always  be  remembered  that 
tumours  growing  under  precisely  similar  conditions  vary  much 
in  their  indi\'idual  malignancy  according  to  the  tissue  or  organ 
in  which  they  originate. 

Malignant  tumours  of  the  tongue  other  than  epitheliomata  are 
very  rare,  and  need  only  to  be  mentioned.  The  other  varieties 
of  carcinoma  are  practically  unkno■v\^l,  and  but  a  few  cases  of 
sarcoma  are  on  record. 

Innocent  tumours  of  the  tongue  are  also  comparatively 
uncommon,  and  perhaps  that  one  which  is  most  often  seen  is 
nsevus.     This,  like  similar  growths  elsewhere,  is  usually  noticed 
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soon  after  birth,  and  may  either  continue  to  grow,  or,  after 
remaining  stationary  for  a  time,  may  slowly  wither  and  disappear. 
On  account  of  the  thinness  of  their  covering,  and  their  habihty 
to  injury  by  hard  substances  during  the  act  of  mastication,  nsevi 
of  the  tongue  are  rather  hable  to  bleed,  and  occasionally  do  so 
to  a  dangerous  extent.  In  rare  instances  they  attain  such  a  size 
as  seriously  to  interfere  with  deglutition  and  speech. 

Columnar-celled  adenomata  occur  as  rare  tumours  situated 
deeply  in  the  substance  of  the  tongue,  in  front  of  the  epiglottis, 
and  covered  by  normal  epithelium.  They  probably  originate 
either  in  the  glands  met  with  in  this  situation,  or  else  in  the 
remains  of  the  lingual  duct.  They  consist  of  tubes  and  acini 
hned  with  columnar  epithehum,  and  occasionally  contain  cysts 
which  enclose  a  clear  sticky  fluid.  The  tumours  occur  in  young 
adults  and  appear  to  be  innocent.  I  have  seen  two  cases  in 
women  between  twenty  and  thirty. 

Cysts  of  the  tongue  containing  a  mucoid  fluid,  and  due  to  the 
distension  of  a  mucous  folhcle,  are  occasionally  seen.  They  are 
seldom  larger  than  a  pea,  but  may  attain  a  greater  size. 

Papillomata  of  the  tongue  are  found  on  all  parts  of  its  dorsum. 
They  may  be  seen  at  all  ages,  and  are  sometimes  congenital. 
They  occur  as  small  raised  growths,  tending  to  be  pedunculated, 
with  roughened  surfaces  covered  by  thickened  epithehum,  not 
ulcerated,  and  not  infiltrating  the  substance  of  the  organ.  They 
consist  of  an  overgrowth  of  the  connective -tissue  which  underlies 
the  epithehum,  and  are  covered  by  an  abnormally  thick  layer  of 
the  latter.  Other  papillomata  are  also  found  which  are  of  lym- 
phatic origin  and  are  properly  classified  as  lymphangiomata.  In 
these  a  part  of  the  tongue  presents  a  number  of  small  raised 
papules  or  vesicles  which  contain  clear  fluid.  These  growths 
are  often,  but  wrongly,  called  degenerate  nsevi.  They  are  really 
locahsed  overgrowths  of  the  lymphatic  tissue  such  as  are  also 
met  with  in  macroglossia.     (See  p.  517.) 

Amongst  other  and  still  rarer  growths,  fatty  tumours  and  soft 
fibromata  may  be  mentioned.  They  usually  occur  in  the  sub- 
stance of  the  tongue  itself,  but  cases  are  on  record  in  which  tlie 
fibrous  growths  have  been  pedunculated,  and  T  have  myself 
removed  such  a  tumour  from  a  child.  (Iiondioniata  and  hydatid 
cysts  have  also  been  found  in  the  tongue. 


CHAPTER  LVIII. 
DISEASES  OF  THE  NOSE. 

Lipoma  nasi. — ^With  the  exception  of  lupus  and  rodent  ulcer, 
which  have  been  already  described,  the  only  noteworthy  disease 
pecuhar  to  the  cutaneous  surface  of  the  nose  is  the  so-called 
"  lipoma  nasi."  The  growth  to  which  this  name  has  been  applied 
is  not.  however,  composed  of  fat.  It  results  from  acne  rosacea 
and  consists  chiefly  of  greatly  enlarged  sebaceous  follicles,  wdth 
thickening  of  the  true  skin  by  fibrous  tissue  of  inflammatory 
origin.  The  growth  is  most  common  near  the  tip  of  the  nose.  It 
is  usually  lobulated  and  firm,  and  in  some  cases  the  lobules  are 
pedunculated.  Growths  of  this  nature  are  most  common  in 
people  of  intemperate  habits. 

Deviation  o£  the  septum  nasi,  and  partial  displacement  of  the 
nasal  cartilages,  are  generally  of  traumatic  origin,  but  in  many 
cases  tend  to  increase.  They  are  also  sometimes  of  congenital 
origin,  or  develop  about  the  period  of  puberty,  and  in  such  cases 
are  frequently  accompanied  by  bony  or  cartilaginous  outgrowths 
from  the  septum.  Occasionally,  the  bulging  of  the  deviated 
septum  causes  so  great  a  prominence  in  one  nostril  that  it  may 
be  mistaken  for  a  polypoid  growth. 

Simple  catarrhal  inflammation  of  the  mucous  fining  of  the 
nostrils  is  quite  the  commonest  of  the  affections  to  which  these 
passages  are  hable,  and  is  in  most  cases  an  infective  disease.  The 
most  common  predisposing  cause  of  acute  catarrh  or  coryza  is  ex- 
posure to  cold,  and  the  changes  seen  in  the  mucous  membrane  are 
such  as  are  typical  of  similar  affections  of  other  mucous  surfaces. 

Chronic  coryza  is  in  some  cases  dependent  upon  the  presence 
of  foreign  bodies  introduced  from  without,  or  of  nasal  calculi 
or  tumours.  In  other  instances  it  is  dependent  on  "  hay-fever," 
and  more  rarely  on  gout.     The  pviruleut  variety  is  most  common 
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in  children,  and  often  results  in  much  permanent  thickening  of 
the  mucous  membrane,  with  partial  obstruction  to  respiration. 
In  the  cases  dependent  on  syphihs  the  discharge  is  usually  profuse 
and  purulent,  often  foul-smelling,  and  accompanied  by  ulcera- 
tion ;  but  all  cases  are  not  so  severe. 

Hypertrophic  rhinitis. — This  term  is  applied  to  enlargement 
of  the  turbinate  bodies,  and  most  often  affects  the  inferior  one. 
It  usually  results  from  some  interference  with  nasal  respiration, 
and  thus  is  often  seen  as  a  complication  of  adenoid  growths  and 
of  deviation  of  the  nasal  septum.  Beyond  causing  stoppage  of 
the  affected  nostril  and  rmming  from  the  nose,  it  gives  rise  to  no 
definite  symptoms  and  causes  no  secondary  changes  in  the  nostrils. 

Atrophic  rhinitis.^ — This  disease  commences  in  childhood  as  a 
simple  purulent  catarrh,  and  it  is  probable  that  when  properly 
treated  at  this  stage  it  can  be  completely  cured.  If  untreated, 
however,  the  inflammatory  process  results  in  a  gradual  destruc- 
tion of  the  normal  mucous  membrane  and  submucous  tissue,  and 
in  atrophy  of  the  turbinate  bodies.  In  this  stage  the  chief 
symptom  is  ozsena  of  the  worst  type,  and  an  examination  of  the 
nostrils  reveals  the  presence  of  dried  scabs  and  crusts  and  enlarge- 
ment of  the  nostrils,  the  destructive  process  affecting  in  time  the 
turbinate  bones  themselves.  A  condition  such  as  this  is  incurable, 
and  often  leads  to  pharyngeal  catarrh  and  chronic  laryngitis. 

Ozsena.- — The  term  ozsena  is  used  to  designate  a  condition  in 
which  there  is  a  discharge  of  pus  from  the  nostrils  accompanied 
by  a  pecuharly  foul  odour.  The  discharge  is  often  bloody,  and 
may  be  mucoid  rather  than  purulent ;   in  all  cases  it  is  fetid. 

Ozaena  results  most  often  from  atrophic  rhinitis,  but  also  from 
various  forms  of  ulceration,  and  may  be  of  traumatic,  tuber- 
culous, or  syphilitic  origin.  Tuberculous  ulceration  is  most 
common  in  children,  and  especially  in  those  who  exhibit  some 
other  signs  of  tubercle.  The  ulcers  are  small,  but  multiple,  are 
usually  covered  by  a  scab,  and  secrete  the  thin  watery  pus 
characteristic  of  scrofulous  inflammations  in  other  parts.  In 
some  cases  the  ulcers  are  of  a  lupoid  nature.  SyphiUtic  ulcers 
are  sometimes  seen  in  the  subjects  of  congenital  syphilis,  but  are 
usually  met  with  in  adults  ;  they  also  are  multiple,  and  may  be 
either  superficial  or  deep.  The  ulcers  are  larger  and  less  numerous 
than  those  of  tuberculous  origin. 
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Li  l)()th  sy])hilitic  and  tuberculous  ulceration  the  adjacent 
bone  may  be  diseased,  and  either  caries  or  necrosis  may  com- 
pUcate  the  case.  In  some  instances  there  is  extensive  destruction 
of  the  osseous  framework — a  condition  which  is  most  common 
in  syphilitic  patients.  In  cases  of  oza^na  following  injury,  it 
will  generally  be  found  that  there  is  some  necrosis,  and  it  is  to 
the  presence  of  the  dead  bone  that  the  continuance  of  the  dis- 
charge is  to  be  attributed.  In  other  cases  the  ozsena  is  dependent 
upon  the  introduction  and  retention  of  foreign  bodies,  or  on  the 
presence  of  nasal  calculi.  These  latter  bodies,  called  also 
rhinoliths,  are  most  commonly  fomid  in  the  inferior  meatus,  and 
are  often  formed  around  a  foreign  body.  They  consist  chiefly 
of  phosphates  and  carbonates  of  lime  and  magnesia. 

Tumours  oi  the  Nostrils. 

The  commonest  tumours  of  the  nostrils  are  mucous  polypi. 
These  growths  occur  for  the  most  part  in  young  adults,  and  in 
some  cases  follow  chronic  coryza.  They  are  almost  invariably 
multiple  and  pedunculated,  and  vary  in  size  from  that  of  a  pea 
to  that  of  a  raisin  or  larger.  In  colour  they  are  pink  or  red, 
and  have  a  translucent  appearance.  Their  surface  is  very  smooth 
and  slippery,  and  their  consistence  soft  and  elastic.  Micro- 
scopically examined,  they  are  found  to  be  composed  of  myxoma- 
tous tissue,  or  of  very  soft  and  succulent  fibrous  tissue,  in  the 
meshes  of  which  there  is  a  mucoid  fluid ;  they  are  covered  by 
ciliated  epithelium  such  as  is  normally  met  with  in  the  nares. 
After  long  exposure  near  the  nasal  orifices,  the  most  dependent 
parts  of  these  growths  become  more  firm,  fibrous,  and  white. 
The  usual  situation  for  these  growths  is  the  external  wall  of  the 
nostril,  where  they  are  commonly  attached  to  the  middle  turbi- 
nate bone,  but  they  are  also  found  on  the  superior  and  inferior 
turbinate  bones,  as  well  as  on  the  mucous  membrane  covering  the 
roof  of  the  nose  ;  they  are  very  rarely  attached  to  the  septum  nasi. 

The  irritation  caused  by  the  presence  of  these  growths  usually 
sets  up  a  nasal  catarrh,  which,  in  its  turn,  probably  promotes 
the  growth  of  polypi,  for  there  can  be  no  doubt  that  the  longer 
polypi  are  left  untreated  the  more  numerous  do  they  become. 
The  smaller  and  more  recent  ones  occupy  the  upper  parts  of  the 
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nasal  cavities,  and  do  not  develop  or  come  into  view  mitil  the 
older  and  more  superficial  ones  have  been  removed.  In  all  cases 
polypi  cause  an  unpleasant  nasal  intonation  of  the  voice,  and, 
when  numerous  and  large,  may  cause  bulging  and  deformity  of 
the  nose.  However  large  they  grow,  or  however  long  they 
remain,  they  scarcely  ever  bleed  spontaneously. 

Fibrous,  fibro-angeiomatous  and  sarcomatous  polypi. — These 
growths  are  not  so  common  as  are  the  mucous  polypi ;  they  tend 
to  grow  especially  from  the  roof  and  back  of  the  nose  and  the 
septum.  They  spring  also  from  the  roof  of  the  pharynx,  being 
attached  to  the  periosteum  of  the  base  of  the  skull.  They  occur 
at  all  ages,  but  are,  perhaps,  more  common  in  the  young.  They 
usually  originate  in  the  periosteum,  and  not  in  the  mucous 
membrane,  as  do  the  simple  myxomata.  They  vary  in  size, 
but  often  grow  so  large  that  the  nostril  is  no  longer  able  to  contain 
them,  and  they  protrude  into  the  pharynx ;  when  occup\ang 
this  position,  they  are  known  as  naso-pharyngeal  polypi.  Their 
surface  is  in  some  cases  smooth,  but  in  others  papiUated  or 
spongy.  On  microscopical  examination,  they  are  found  to 
consist  either  of  simple  fibrous  tissue  or  else  of  a  fibrous  matrix 
containing  connective-tissue  cells  of  various  shapes.  In  some 
cases  the  whole  growth  is  sarcomatous,  and  composed  entirely 
of  cells.  In  the  more  fibrous  and  slowly  growing  tumours,  which 
occur  especially  in  boys  or  young  adult  males,  there  is  often  a 
very  large  development  of  blood-vessels  and  vascular  spaces, 
constituting  a  true  angeiomatous  growth.  Occasionally  this 
tissue  is  so  much  developed  as  to  appear  almost  hke  an  arterio- 
venous aneurysm. 

Tumours  such  as  these  grow  ^\ith  very  varying  degrees  of 
rapidity,  but  those  composed  of  pure  fibrous  tissue  increase  more 
slowly  than  the  pure  sarcomata.  As  they  develop,  they  tend  to 
extend  into  neighbouring  cavities,  and  sometimes  infiltrate  the 
surrounding  tissues,  as  do  mahgnant  growths  elsewhere.  They 
may  thus  produce  considerable  deformity.  Haemorrhage  is  a 
common  symptom,  and  may  be  very  excessive.  If  removed, 
all  growths  of  this  class  show  some  tendency  to  recur,  and, 
although  this  is  most  marked  in  the  tumours  of  sarcomatous 
structure,  it  is  seen  also  in  those  composed  of  simple  fibrous  tissue. 

Columnar-celled  carcinoma  occasionally  develops  in  the  nostril, 

34 


530  ADENOID  VEGETATIONS. 

usually  attac'kiii<j;  the  rool"  and  growiii<^  slowly  ;  it  is  very  little 
liable  to  alfect  the  glands,  but  commonly  causes  a  good  deal  of 
haemorrhage. 

Tumours  of  the  nostrils  other  than  those  above  described  are 
of  rare  occurrence,  but  papillomata,  osteomata,  and  chondromata 
growing  from  the  nasal  cartilages  have  occasionally  been  observed. 

Adenoid  Vegetations. 

Adenoid  vegetations  are  overgrowths  of  the  adenoid  or  lym- 
phatic tissue  of  the  naso-pharynx,  and  are  often  associated  with 
a  general  thickening  of  the  mucous  membrane.  They  occur  as 
small,  pendulous  growths,  seldom  larger  than  a  pea,  and  arc 
generally  sessile,  though  occasionally  pedunculated.  The  mucous 
membrane  of  the  pharynx,  of  the  soft  palate,  and  the  posterior 
nares  is  the  seat  of  the  disease,  and  in  many  cases  the  growths 
extend  around  the  orifices  of  the  Eustachian  tubes.  A  micro- 
scopical examination  shows  that  the  vegetations  are  covered  by 
mucous  membrane,  and  are  composed  of  a  framework  of  loose  con- 
nective-tissue, well  supplied  with  vessels,  in  which  are  embedded 
lymphatic  follicles,  such  as  are  found  in  the  tonsils. 

Adenoid  vegetations  are  essentially  a  disease  of  childhood,  and 
occur  with  about  equal  frequency  in  the  two  sexes.  They  are 
considered  by  some  authors  to  be  relatively  common  in  tuber- 
culous subjects,  and  are  often  seen  in  conjunction  with  enlarged 
tonsils.  The  chief  trouble  occasioned  by  these  growths  is 
deafness,  which  results  partly  from  nasal  obstruction  and  the 
mechanical  occlusion  of  the  Eustachian  orifices,  and  partly  from 
an  extension  of  congestion  and  catarrhal  inflammation  along  the 
Eustachian  tube  to  the  middle  ear.  Other  troubles  are,  enlarged 
cervical  glands,  an  unpleasant  nasal  voice,  attacks  of  pharyngitis, 
laryngitis,  and  nasal  catarrh.  It  is  probable  that,  as  the  patients 
grow  up,  the  vegetations  shrink  and  atrophy,  but  in  many  cases, 
before  this,  which  may  be  considered  the  natm-al  cure,  has 
occurred  permanent  deafness  has  resulted.  Children  with 
adenoid  growths  are  often  puny,  unhealthy  and  ill-developed, 
conditions  which  result  partly  from  the  obstruction  to  free 
breathing  and  partly  from  dyspepsia  and  distaste  foi"  food?  due 
to  the  secretion  of  viscid  mucus> 


CHAPTER  LIX. 

DISEASES  OF  THE  OESOPHAGUS. 

The  oesophagus  is  very  rarely  the  seat  of  simple  inflammation  or 
ulceration.  Either  of  these  conditions  may,  however,  be  set  up 
by  injury  caused  by  swallowing  rough  or  sharp  substances ,  or 
else  by  drinking  caustic  acids  or  alkahes.  In  diphtheria,  also, 
the  ulceration  and  formation  of  membrane  occasionally  extend 
to  the  oesophagus. 

SUght  inflammations  or  ulcerations  clear  up  without  inducing 
any  important  change,  but  in  some  cases  of  poisoning  by  corrosive 
liquids  the  scarring  which  ensues  is  sufiicient  to  cause  a  diminution 
in  the  caUbre  of  the  tube,  and  so  produce  a  fibrous  stricture. 

These,  hke  strictures  of  other  mucous  passages,  are  very 
hable  to  continue  to  contract,  and  sometimes  cause  such  narrow- 
ing that  the  passage  of  food  becomes  impossible,  and  death  from 
starvation  ensues.  In  cases  such  as  these,  the  oesophagus  above 
the  strictured  portion  is  usually  dilated  and  its  walls  often 
thickened.  This  condition  readily  explains  the  fact  that  food 
is  sometimes  apparently  swallowed,  and  is  after  a  time  regurgi- 
tated, having  merely  gone  so  far  as  the  pouch  above  the  stricture. 
In  other  cases,  again,  the  mucous  hning  of  the  pouched  portion 
is  inflamed  or  ulcerated,  with  the  resulting  discharge  of  much 
mucus,  which  is  constantly  being  "  hawked  up  "  by  the  patient. 

Cancerous  stricture  is  mifortunately  much  more  frequent  than 

simple  fibrous  narrowing,  and  is  especially  hable  to  occur  in  old 

people.     It  is  more  often  met  with  in  men  than  in  women.     The 

most  common  variety  of  malignant  growth  of  the  oesophagus  is 

certainly  epithelioma,  the  growth  originating  from  the  squamous 

cells  which  line  the  tube,  but  spheroidal-celled  scirrhous  carcinoma 

is  by  no  means  rare,  and  I  have  myself  seen  four  or  five  instances 

of  it,    Colloid  and  medullary  cancers  are  much  more  uncommon, 
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Epithelioma  is  especially  fre([uent  in  the  iip})er  part  of  the 
UL'sophagus,  and  is  met  with  just  behind  the  cricoid  cartilage  more 
often  than  in  any  other  situation.  In  some  cases  the  new  growth 
extends  into  the  lumen  of  the  tube,  and  thus  obstructs  the  passage 
of  food,  but  more  frequently  infiltrates  the  walls  in  their  whole 
circumference,  and,  gradually  causing  an  induration  and  shrink- 
ing of  the  latter,  results  in  the  formation  of  an  "  annular  stric- 

FiG.  100. 


Dilatation  of  the  Oesophagus  above  a  Stricture. 

ture."  In  other  instances,  again,  the  growth  extends  along 
•several  inches  of  the  tube,  and  so  causes  a  "  tubular  stricture." 
In  any  case  the  mucous  membrane  soon  becomes  ulcerated,  and 
a  foul,  sloughing,  and  bleeding  surface  is  produced.  The  other 
most  common  sites  for  epithehoma  are  the  lower  portion  of  the 
oesophagus  just  above  the  cardiac  orifice  of  the  stomach,  and  that 
part  of  the  tube  opposite  to  the  bifurcation  of  the  trachea. 

Scirrhous  carcinoma  is  not  so  common  in  the  upper  part  of  the 
oesophagus  as  lower  down,  and  is  more  often  seen  in  that  part  of 
the  tube  which  is  within  the  thorax  than  in  that  which  is  in  the 
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neck.  The  growth  presents  the  characteristic  appearance  of 
similar  growths  elsewhere,  being  extremely  hard,  causing  much 
contraction,  and  developing  with  comparative  slowness. 

Both  epithehoma  and  scirrhus  of  the  oesophagus  terminate 
fatally,  and  each  in  much  the  same  manner.  Death  may  be 
finally  brought  about  in  one  of  several  ways.  In  some  cases  the 
inabihty  to  swallow  induces  starvation,  but  in  many  more  the 
growth  extends  to,  and  opens,  the  trachea  or  bronchi,  sets  up 
septic  broncho-pneumonia  by  the  passage  of  the  foul  discharge 
into  the  air-passages,  and  sometimes  leads  to  an  almost  gan- 
grenous condition  of  the  lung.  More  rarely  the  pericardium  is 
involved,  and  acute  pericarditis  terminates  the  case.  In  other 
cases,  again,  death  appears  to  result  rather  from  blood-poisoning 
than  anything  else,  and  the  source  of  tliis  is  not  difficult  to  find 
when  we  consider  the  extremely  foul  surface  from  which  dis- 
charge is  constantly  passing  into  the  food-passages  or  is  being 
directly  absorbed  by  the  lymphatics. 

If  a  patient  who  has  ched  of  cancer  of  the  oesophagus  be 
examined  post-mortem,  it  is  by  no  means  infrequent  to  find  no 
glandular  enlargement  and  no  secondary  growths  ;  but  in  other 
cases,  the  glands  in  the  neck  or  the  thorax  are  infiltrated,  and  in 
some  the  hver,  kidneys,  or  lungs  are  similarly  affected. 

Sarcomatous  tumours  of  the  oesophagus  are  very  rare,  and  do 
not  require  any  special  description. 

Diverticula. — Apart  from  general  dilatation  of  the  oesophagus 
above  a  stricture,  locahsed  diverticula  or  herniae  are  sometimes 
seen.  They  are  of  two  kinds  :  (1)  Pressure  diverticula,  in  which, 
probably  by  repeated  impact  of  food  in  swallowing,  a  hernial 
protrusion  of  the  mucosa  occurs  through  the  muscular  wall. 
Such  pouches  almost  always  have  one  situation,  namely,  in  the 
posterior  median  fine  at  the  junction  of  the  oesophagus  \\4th  the 
pharynx — a  spot  at  which  the  muscular  wall  is  weakest.  By  the 
accumulation  of  food  within  it,  the  pouch  may  attain  a  con- 
siderable size,  containing  several  ounces.  (2)  Traction  diverticula 
arise  chiefly  opposite  the  tracheal  bifurcation  from  adhesion  of  the 
oesophageal  wall  to  an  inflamed  lymphatic  gland.  The  wall 
becomes  in  time  drawn  out  into  a  pointed  conical  sac. 


CHAPTER  LX. 

DISEASES  OF  THE  STOMACH. 

The  majority  of  stomach  affections  belong  to  the  domain  of 
medicine  rather  than  to  that  of  surgery.  Nevertheless,  modern 
surgery  has  found  a  steadily  increasing  field  in  certain  gastric 
affections,  and  it  is  not  out  of  place  to  include  here  a  brief  account 
of  some  of  those  conditions  which  are  more  especially  amenable 
to  surgical  interference. 

Simple  ulcer  of  the  stomach  is  of  common  occurrence,  and 
presents  characters  which  distinguish  it  from  the  ulcerations  met 
with  in  other  parts  of  the  alimentary  canal,  save  only  those  of  the 
first  part  of  the  duodenum.  It  is  thus  confined  to  those  regions 
of  the  canal  which  contain  strongly  acid  contents,  and  in  which 
pepsin  is  the  active  proteolytic  ferment.  Gastric  and  duodenal 
ulcers  may  thus  be  included  in  the  common  term,  peptic  ulcer. 
The  peptic  ulcer  is  seen  somewhat  more  commonly  in  the  female 
than  in  the  male  sex  :  according  to  Welch,  the  proportion  is 
three  to  two,  but  other  authorities  place  the  female  percentage 
considerably  higher  than  this.  It  is  notably  frequent  in  chlorosis, 
and  in  women  is  pDe-eminently  a  disease  of  the  young  adult ;  in 
men  the  age  at  which  it  occurs  is  distinctly  higher,  and  this  is 
probably  due  to  the  absence  of  the  chlorotic  factor.  It  may  occur 
at  any  age,  but  is  extremely  rare  before  puberty. 

In  its  earhest  phase,  the  peptic  ulcer  is  seen  as  a  superficial 

erosion  of  the  gastric  mucosa,  but  even  at  this  stage  it  is  usually 

sharply  cut.     In  its  well-developed  form,  this  sharp-cut  character 

is  more  strongly  marked,  so  that  the  ulcer  appears  as  if  punched 

out  from  the  mucous  membrane.     In  chronic  cases  the  floor  may 

be  terraced,  the  terraces  corresponding  to  dift'erent  layers  of  the 

stomach  wall.     The  ulcer  may  thus  be  obscurely  conical  in  form, 

and  the  apex  of  the  cone  is  usually  eccentric.    It  is  usually  single, 
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but  multiple  ulcers  are  not  uncommon.  The  usual  situation  is 
near  the  pylorus,  more  often  on  the  posterior  than  on  the  anterior 
surface,  and  on  the  lesser  rather  than  on  the  greater  curvature. 
Nevertheless,  no  region  of  the  stomach  is  exempt.  In  the 
duodenum  the  lesion  is  almost  invariably  confined  to  the  first 
part,  above  the  opening  of  the  bile-duct. 

In  old  gastric  ulcers  where  repair  is  progressing,  there  may  be 
a  good  deal  of  fibrous  thickening,  and  this  may  finally  lead  to 
marked  cicatricial  contraction.  In  this  way  a  serious  stenosis  of 
the  pyloric  orifice  may  arise,  or  the  organ  may  be  constricted 
into  two  chambers  commmiicating  by  a  narrowed  channel,  as 
in  "  hour-glass  contraction  "  of  the  stomach.  Heahng  may  be 
complete,  and  this  at  times  without  much  scarring. 

Perforation. — But  not  rarely  the  ulcer  makes  its  way  completely 
through  the  stomach  wall,  with  results  which  vary  widely  with 
the  situation  of  the  ulcer.  Often  enough  the  progress  of  the 
ulcer  is  attended  by  the  formation  of  adhesions  to  a  neighbouring 
viscus  long  before  the  peritoneal  coat  is  perforated.  If  these  are 
sufficiently  firm,  no  extravasation  of  the  stomach  contents  can 
take  place.  The  base  of  the  ulcer  may  now  come  to  be  formed 
by  the  pancreas,  fiver,  or  spleen,  or  any  other  adherent  viscus  ; 
or  a  communication  may  arise  between  the  stomach  and  duo- 
denum, jejunum,  or  colon.  In  some  cases  suppuration  results 
in  the  tissues  around  the  base  of  an  ulcer,  and  as  a  result  of  this, 
a  "  subphrenic  "  abscess  may  form,  and  by  an  extension  of  the 
suppurative  process  the  pleura,  the  pericardium,  or  the  fiver 
may  become  involved,  and  death  may  ensue  from  any  of  these 
complications.  If  there  are  no  adhesions,  or  only  feeble  ones, 
the  stomach  contents  escape  into  the  peritoneal  ca\'ity.  These 
are  the  cases  in  which  active  surgical  aid  is  instantly  required. 
Should  the  escape  have  taken  place  into  the  general  cavity  of  the 
peritoneum,  a  rapidly  fatal  general  peritonitis  ensues.  Not 
rarely  the  peritonitis  is  more  or  less  confined  to  the  upper  part 
of  the  peritoneum,  or  may  be  locahsed  in  its  lesser  cavity,  where 
suppuration  may  occur.  The  early  surgical  treatment  of  gastric 
perforation,  by  laparotomy  and  suture  of  the  ulcer,  is  often 
attended  by  great  success. 

Haemorrhage. — More  frequent  than  perforation  is  erosion  of  a 
blood-vessel,   with  profuse  hajmorrhage  into  the  cavity  of  the 
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stomach,  leading  to  haematemesis  and  melsena.  The  vessel  eroded 
is  commonly  a  gastric  vessel,  but  may  be  one  belonging  to  an 
udjaci'iit  oigan  ;   even  the  splenic  artery  may  be  opened. 

The  cause  of  gastric  ulcer  is  still  somewhat  obscure,  but  one 
fact  at  least  stands  out  strongly.  This  form  of  ulcer  is  limited 
to  the  region  of  the  alimentary  canal  where  pepsin  is  active,  and 
it  is  therefore  clear  that  peptic  digestion  must  play  an  important 
part  in  its  formation.  Further,  there  is  usually  a  hyperacidity  of 
the  gastric  juice  in  these  cases.  The  gastric  juice  cannot  attack 
the  normal  stomach  wall,  but  there  is  no  reason  why  it  should 
not  attack  and  digest  a  necrotic  area,  or  one  through  which  the 
blood  has  ceased  to  circrdate.  Gastric  ulcer  has  long  been  attri- 
buted to  embohsm  or  thrombosis.  It  is  likely  that  any  local 
damage  to  the  stomach  wall  may  form  the  starting-point  of  a 
gastric  ulcer,  and  that  its  special  characters,  its  progressive 
tendencies,  and  its  slowness  to  heal  depend  upon  the  local  action 
of  the  gastric  juice.  Duodenal  ulcer  has  been  attributed  to 
burns  ;  there  is  no  doubt  that  extensive  burns  of  the  trunk, 
especially  in  children,  occasionally  lead  to  haemorrhages  into 
the  duodenal  mucosa,  and  these  may  form  the  starting-points  of 
duodenal  ulcers.  Burns  are,  however,  a  rare  cause  for  this 
condition. 

It  is  generally  believed  that  in  from  five  to  ten  per  cent,  of  all 
cases  of  mihealed  ulcer  either  of  the  stomach  or  duodenum 
cancer  ultimately  supervenes. 

Carcinoma. 

The  only  new  growth  of  the  stomach  which  requires  descrip- 
tion here  is  carcinoma.  Innocent  growths  of  the  organ  are 
rare  and  unimportant,  and  sarcoma  is  most  uncommon.  Cancer, 
oil  the  other  hand,  is  common,  and  in  its  earlier  stages  has 
occasionally  proved  within  the  reach  of  successful  surgical 
interference. 

Three  chief  forms  of  cancer  of  the  stomach  may  be  distin- 
guished, according  to  the  situation  and  distribution  of  the  growth 
in  the  viscus.  (1)  Very  commonly  it  is  hmited  to  the  immediate 
vicinity  of  the  pylorus,  and  forms  a  hard  nodular  mass  which 
may,  if  sufficiently  large,  be  felt  through  the  belly  wall.     So 
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sharply  defined  and  hard  may  such  growths  be  that  it  is  often 
only  on  histological  examination  that  their  true  nature  is  appa- 
rent. This  form  of  cancer  tends  to  cause  pyloric  stricture,  with, 
at  times,  great  dilatation  of  the  stomach.  (2)  In  a  second  and 
less  common  form  the  growth  diffusely  infiltrates  the  stomach 
walls   over  the  greater  part  of  their  extent.     In   such   cases, 

Fig.  IGl. 


Section  through  a  Stomach  the  walls  of  which  are  ditfuselj- 
infiltrated  with  carcinoma.  The  organ  is  contracted  and  its 
walls  are  greatlj'  thickened. 


where  the  cancer  is  of  scirrhous  type,  the  stomach  is  often  greatly 
contracted,  even  tubular  in  form  with  much  thickened  walls,  and 
on  account  of  these  characters,  the  hard  undilatable  viscus  has 
been  called  the  "  leather-like  "  stomach.  Where,  however,  the 
carcinoma  is  of  soft  consistence  and  rapid  growth,  diffuse  funga- 
tion  and  ulceration  occur  and  no  contraction  of  the  organ  is 
observed.  (3)  As  a  rule,  when  the  growth  is  soft  and  rapid  it 
fungates  and  ulcerates  before  it  has  spread  far  over  the  stomach 
wall.     Thus  arise  soft  and  often  ragged  tumours  projecting  into 
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the  cavity  of  the  viscus  from  any  point  in  its  wall,  though  more 

often  from  the  pyloric  half. 

Any  form  of  gastric  carcinoma  may  undergo  nmcoid  degenera- 
tion. "  Colloid  "  cancer  is  perhaps  more  often  seen  in  the  stomach 
than  in  any  other  viscus,  and  such  growths  have  a  pecuhar  semi- 
translucont  appearance  which  is  very  characteristic. 

On  microscopical  examination,  cancers  of  the  stomach  are 
usually  found  to  be  of  columnar-celled  or  spheroidal-celled  type. 

Fig.  1G2. 


Section  through  a  Stomach  affected  with  localised  Pyloric 
Carcinoma.  The  growth  is  sharply  limited  to  the  pylorus, 
where  it  has  caused  much  thickening  and  stenosis.  The 
cavity  of  the  stomach  is  dilated. 


They  undoubtedly  originate  from  columnar  epithelium,  and  the 
spheroidal-celled  form  is  probably  merely  a  question  of  anaplasia. 
In  the  rapidly  growing  encephaloid  forms  the  columnar-celled 
type  is  usually  apparent.  The  scirrhous  forms  are  almost  always 
spheroidal-celled,  and,  as  these  are  the  commoner,  spheroidal- 
celled  carcinoma  comes  to  be  the  commonest  type  of  gastric 
carcinoma.  In  rare  cases,  squamous-celled  cancer  has  been 
described  in  the  region  of  the  cardia  :  such  growths  have  probably 
always  spread  from  the  lower  extremity  of  the  oesophagus. 

Secondary  growths  are  only  too  commonly  present  by  the  time 
that  a  correct  diagnosis  of  cancer  is  made.  They  occur  first  in 
the  lymphatic  glands  in  the  vicinity  of  the  growth,  and  especially 
along  the  curvatures  and  in  the  gastro-hepatic  omentum,  and 
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thus  it  frequently  happens  that  where  the  patient  has  success- 
fully borne  an  operation  for  the  removal  of  the  tumour,  a  speedy 
recurrence  takes  place.  Next  in  frequency  is  a  spread  to  the  Uver, 
which  may  occur  by  direct  extension  or  by  dissemination  through 
the  portal  vein.  The  peritoneum  and  great  omentum  may  be 
extensively  invaded  in  more  advanced  cases,  and  secondary 
growths  may  be  found,  at  death,  in  almost  any  situation. 

Haemorrhage  is  not  uncommon,  and  the  vomited  blood  is  often 
brighter  in  colour  than  in  simple  gastric  ulcer,  having  been 
retained  for  a  shorter  time  in  the  stomach.  Perforation  of  the 
stomach  is  less  common. 

There  is  one  point  in  the  diagnosis  of  cancer  of  the  stomach 
upon  which  considerable  stress  has  been  laid  by  many  writers. 
It  concerns  the  amount  of  free  hydrochloric  acid  in  the  gastric 
secretion.  To  determine  this  point  it  is  not  enough  to  ascertain 
the  total  acidity  of  the  gastric  contents,  for  this  may  depend 
upon  the  secondary  formation  of  lactic  acid  which  is  said  to  be 
especially  frequent  in  cancer.  The  tests  for  free  and  loosely 
combined  hydrochloric  acid  which  are  of  especial  service  are 
Giinsberg's  reagent  (phloroglucin  and  vanilUn)  and  Topfer's 
reagent  (dimethyl -amido-azo- benzene).  Washings  from  the 
stomach  may  be  examined  after  an  early  morning  test-meal,  but 
for  the  details  of  the  examination  reference  must  be  made  to 
text-books  on  cKnical  pathology.  There  can  be  no  question 
that  information  derived  from  a  chemical  examination  of  the 
stomach  contents  may  be  of  great  service,  but  it  is  quite  certain 
that  absence  of  free  hydrochloric  acid  does  not  necessarily  mean 
the  presence  of  cancer.  Such  absence  will,  however,  always 
suggest  carcinoma,  and  it  is  noteworthy  that  in  simple  ulcer 
hydrochloric  acid  is  usually  present  in  excess  of  the  normal. 


CHAPTER  LXI. 

HERNIA. 

A  HERNIA  is  an  abnormal  protrusion  of  some  of  the  contents  of 
the  abdominal  cavity.  This  protrusion  most  often  occurs  at 
one  of  the  places  where  the  passage  of  various  structures  from 
the  abdomen  to  the  lower  extremities  or  genital  regions  provides 
apertures  which  may  allow,  in  addition,  the  transit  of  some  of 
the  abdominal  viscera. 

A  hernia  is  described  as  being  composed  of  a  sac  and  contents. 
The  sac  consists  of  peritoneum,  and,  except  in  the  case  of  con- 
genital malformations,  is  formed  by  a  protrusion  of  a  portion  of 
the  parietal  peritoneum  in  front  of  the  viscus  which  is  escaping 
from  the  abdomen.  At  first  this  sac  has  no  independent  existence 
— i.e.,  if  the  contents  are  returned  into  the  peritoneal  cavity, 
the  bulging  peritoneum  will  again  become  smoothed  out.  This, 
however,  is  only  in  the  very  earUest  stages  of  the  hernia,  for 
after  a  short  time  the  sac  contracts  adhesions  to  the  tissues 
amongst  which  it  has  been  thrust,  and  can  no  longer  be  reduced. 
And  not  only  does  the  sac  become  adherent  to  the  tissues  around 
it,  but  the  folds  into  which  the  peritoneum  is  thrown  at  the 
orifice  through  which  it  is  extruded  become  adherent  to  one 
another ;  for  it  is  evident  that,  if  the  peritoneum  covering  the 
internal  abdominal  ring,  for  example,  be  thrust  down  into  the 
scrotum,  it  will  be  thrown  into  numerous  folds  where  it  passes 
through  the  ring,  and  it  is  between  these  folds  that  adhesions 
shortly  form.  This  narrowed  part  of  the  sac  which  hes  close  to 
the  abdominal  cavity  is  named  the  neck,  w^hilst  the  lower  part 
which  is  much  more  capacious,  is  called  the  fundus.  The  sac 
thus  becomes  somewhat  flask-shaped,  and  the  neck  is  in  time  still 
further  narrowed.  For,  as  a  result  of  the  pressure  of  its  contents 
v^^thin,  and  of  the  abdominal  rings  without,  the  peritoneum  and 
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sub-peritoneal  tissues  become  matted  and  thickened  by  fibrous 
tissue,  and  a  more  or  less  dense  fibrous  ring,  with  occasionally 
some  unstriped  muscle,  is  formed  at  the  neck.  The  peritoneum 
forming  the  fundus  also  undergoes  a  change  of  texture.  In 
most  hernise  {e.g.,  inguinal  and  femoral)  it  becomes  shghtly 
thickened  ;  whilst  in  others,  notably  in  the  umbihcal  variety, 
the  peritoneum  forming  the  sac  is  so  thinned  that  in  places  it 
entirely  disappears,  and  the  sac  is  then  called  "  incomplete." 
In  other  hernise,  again,  the  sac  is  incomplete  from  the  first,  for 
a  viscus  which  is  not  entirely  covered  by  peritoneum,  such  as 
the  bladder,  or  in  some  cases  the  caecum,  may  escape  from  the 
abdominal    cavity    without    pushing   a    complete    covering    of 

Fig.  163. 
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The  Sac  of  an  Inguinal  Hernia,  showing  the  constriction 
and  iibrous  ring  at  the  neck. 

peritoneum  in  front  of  it.  In  such  hernise  the  protruded  viscera 
rapidly  become  adherent  to  the  tissues  amongst  which  they  he, 
and  are  consequently  iiTcducible. 

The  contents  of  a  hernial  sac  consist  of  a  httle  fluid  secreted  by 
the  serous  surface,  with,  usually,  either  intestine  or  omentum  ; 
but  almost  any  of  the  abdominal  viscera  may  herniate,  those 
only  being  excepted  which,  hke  the  pancreas,  are  firmly  fixed. 
A  hernia  containing  omentum  is  named  an  epiplocele  ;  one 
containing  intestine,  an  enterocele. 

The  condition  of  the  contents  varies.  When  the  latter  can  be 
returned  \\dthin  the  peritoneal  cavity,  the  hernia  is  said  to  be 
reducible,  whilst  if  such  is  not  the  case  it  is  called  irreducible.     In 
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some  cases,  usually  as  the  result  of  injury,  the  hernia  becomes 
inflamed  ;  and  in  others,  fa;ces,  accumulating  in  the  gut  which  is 
in  the  sac,  cause  the  hernia  to  increase  in  size  and  to  become  for 
the  time  irreducible — a  condition  to  which  the  term  obstructed 
or  incarcerated  is  applied. 

Lastly,  the  hernia  may  be  strangulated,  but  before  describing 
this  it  is  necessary  to  say  a  few  words  on  the  subject  of  irreducible 
hernise. 

As  already  mentioned,  some  herniae  are  irreducible  from  the 
time  of  their  formation,  a  circumstance  which  is  dependent  on 
the  incompleteness  of  their  sac  ;  whilst  others,  which  are  at  first 
reducible,  become  irreducible  through  the  thinning  away  of  the 
peritoneum  forming  the  sac,  and  the  subsequent  adhesion  of  the 
contents  to  the  tissues  with  which  they  are  thus  brought  into 
contact.  The  commonest  cause  of  irreducibiUty,  however,  is 
thickening  of  the  protruded  omentum,  for,  on  account  of  the 
friction  and  pressure  to  which  a  herniated  piece  of  omentum  is 
subjected,  it  soon  becomes  gradually  indurated  and  increased  in 
size  by  the  formation  in  it  of  fibrous  tissue,  and  is  consequently 
after  a  time  unable  to  return  by  the  aperture  thraugh  which  it 
formerly  escaped.  The  omentum  has  also,  but  very  rarely,  been 
found  to  be  twisted,  and  more  commonly  it  may  be  swollen  from 
inflammation.  In  some  of  these  cases  suppuration  and  sloughing 
may  ensue  Avith  the  formation  of  an  abscess  in  the  abdominal 
wall.  In  other  cases,  again,  this  thickening  is  accompanied  by 
the  contraction  of  adhesions  to  the  sac  wall,  or  to  some  of  the 
contained  intestine,  and  thus  a  further  obstacle  is  offered  'to 
reduction.  Lastly,  it  has  been  already  mentioned  that,  when 
the  intestine  in  a  hernial  sac  becomes  blocked  by  faeces,  it  is 
for  the  time  irreducible. 

In  a  strangulated  hernia,  not  only  are  the  contents  irreducible, 
but  they  are  so  tightly  constricted  that  the  circulation  of  the 
blood  through  them  is  interfered  with  ;  it  is  to  the  latter  con- 
dition that  by  far  the  greater  importance  is  to  be  attached.  In 
some  cases,  and  especially  those  where  the  hernia  is  suddenly 
caused  by  exertion  or  injury,  the  contents,  as  soon  as  extruded, 
are  so  tightly  gripped  by  the  margins  of  the  aperture  through 
which  they  are  thrust  that  strangulation  at  once  ensues.  This 
is  bj  1)0  means  a  commoii  occurrence,  and  it  is  usiially  only  after 
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existing  for  some  time  that  liernise  become  strangulated.  At 
first  sight  this  is  not  altogether  easy  of  explanation,  for  it  does 
not  appear  evident  why  a  hernia  which  has  frequently  descended 
before,  and  has  always  hitherto  been  reducible,  should  suddenly 
become  so  tightly  gripped  as  to  cause  its  irreducibility  and 
constriction.  And  it  may  be  easily  seen  that  these  conditions 
cannot  be  due  to  any  sudden  alteration  in  the  size  of  the  rings  or 
the  neck  of  the  sac,  for  neither  of  these  possesses  the  requisite 
amount  of  contractihty.  The  true  cause  of  the  strangulation 
is  probably  to  be  found  in  the  descent  of  a  greater  quantity  of 
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A  Hernial  Sac,  containing  a  mass  of  thickened  omentum  wliich 
has  become  adherent  to  the  posterior  wall  of  the  sac. 

intestine  or  omentum  than  has  before  descended,  and  the  conse- 
quently greater  pressure  to  which  either  is  subjected  at  the 
aperture  through  which  it  passes.  This  is  borne  out  by  the 
evidence  of  patients,  who  often  state  that  on  the  occasion  of 
strangulation  the  hernia  has  descended  in  greater  bulk  than 
previously.  The  descent  may  be  due  either  to  exertion  or  to 
excessive  movement  of  the  intestines,  as  in  colic  or  diarrhoea. 

The  position  of  the  constriction  relative  to  the  contents  of  the 
sac  differs  in  different  cases.  In  some  it  is  outside  the  sac — e.gr., 
at  the  external  or  internal  abdominal  rings,  at  Hey's  or  Gimber- 
nat's  ligaments,  &c.  In  others  it  is  the  fibrous  thickening 
already  described  as  forming  the  neck  of  the  sac  which  is  the 
constricting  element,  whilst  in  a  few  and  rare  instapces  the  coils 
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of  iiito«tinc  are  encircled  by  bands  of  adliesion  formed  within  the 
sac  itself,  in  the  manner  already  mentioned  in  connection  with 
irreducible  hernia. 

If  the  intestine  be  strangulated,  it  is  the  passage  of  venous 
blood  which  is  first  interfered  with,  and  the  gut  becomes  congested. 
The  congestion  in  its  turn  causes  swelling,  and  thus  increases  the 
tightness  of  the  constriction.  The  gut  becomes  of  a  dark  plum 
colour,  very  tense  and  shiny,  and  at  the  same  time  the  fluid  in 
the  sac  quickly  increases  in  quantity  and  becomes  blood-stained, 
being  exuded  from  the  serous  surface  of  the  imprisoned  intestine. 
In  many  cases  the  distended  vessels  relieve  themselves  by 
rupturing  into  the  cavity  of  the  gut,  the  blood  being  subsequently 
passed  fer  anuni  if  the  strangulation  be  reheved.  After  a 
time,  not  only  is  the  venous  circulation  obstructed,  but,  as  the 
tightness  of  the  constriction  increases,  the  flow  of  blood  through 
the  arteries  is  arrested,  and  gangrene  of  the  imprisoned  intestine 
shortly  ensues.  In  such  a  case,  the  colour  of  the  gut  changes  to 
an  ashen  grey,  the  surface  becomes  wrinkled,  its  shiny  appear- 
ance is  lost  and  the  peritoneum  can  be  peeled  off  :  finally,  rupture 
results,  and  faeces  escape  into  the  sac.  Usually  the  patient  dies 
by  the  time  such  a  stage  has  been  reached,  death  being  usually 
brought  about  by  a  combination  of  circumstances,  chief  of  which 
is  the  exhaustion  which  results  from  the  enforced  starvation 
and  the  pain  ;  but  the  absence  of  proper  abdominal  respiration, 
and  the  pushing  up  of  the  diaphragm  by  the  distended  intestines, 
in  many  cases  causes  very  serious  congestion  of  the  lungs  and 
distension  of  the  right  side  of  the  heart.  In  very  rare  instances 
the  patient  survives  yet  longer,  and,  if  such  be  the  case,  suppu- 
ration and  sloughing  of  the  sac  and  of  the  tissues  around  it 
will  follow,  and  faeces  will  finally  be  discharged  through  the 
skin.  In  some  cases  peritonitis  supervenes,  being  caused  by 
an  extension  of  inflammation  from  the  sac  ;  but  in  other  cases, 
even  when  gangrene  ensues,  the  extravasation  of  faeces  into 
the  peritoneal  cavity,  and  the  spread  of  inflammation  to  the 
serous  membrane  are  arrested  by  adhesion  between  the  strangu- 
lated gut  and  the  neck  of  the  sac. 

But  not  only  does  the  constriction  of  the  gut  tend  to  cause 
sloughing  of  the  part  beyond  the  stricture  ;  it  also  causes  ulcera- 
tion of  the  intestine  at  the  seat  of  stricture  itself.    This  is  a  fact 
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of  the  greatest  practical  importance,  for  it  may  happen  that  the 
state  of  the  knuckle  of  intestine  which  is  fomid  in  the  sac  during 
the  operation  of  herniotomy  is  sufficiently  good  and  free  from 
appearance  of  sloughing  to  warrant  its  return  after  di^^sion  of 
the  stricture,  but  that,  nevertheless,  the  intestine  ivhere  gripped 
is  at  one  small  spot  already  ulcerated  or  sloughing.  If  this 
condition  is  not  ascertained  by  drawing  down  the  gut  and  exami- 
ning it  before  effecting  its  reduction,  nothing  can  prevent 
subsequent  fsecal  extravasation  and  peritonitis.     (See  Fig.  165.) 


Loop  of  Intestine  from  a  case  of  Strant^uluted  Femoral 
Hernia.  A  small  oval  ulcer  marks  the  place  where  the  gut 
has  been  con.stricted  by  Gimbernat's  ligament.  The  large 
piece  of  intestine  to  the  right  is  a  portion  of  the  dilated  intes- 
tine above  the  seat  of  strangulation  ;  the  small  piece  of 
intestine  to  the  left  was  below  the  stricture. 


In  cases  where  an  opportunity  is  afforded  of  making  a  post- 
mortem examination  of  a  case  of  strangulated  hernia  which  has 
not  been  relieved  by  operation,  the  difference  in  the  appearance 
of  the  intestine  above  and  below  the  seat  of  strangulation  is  very 
marked,  for  the  coils  above  are  greatly  distended  and  congested, 
and  in  extreme  cases,  where  the  distension  has  been  excessive, 
the  peritoneal  coat  spUts  ;  the  coils  below  the  stricture  are,  on 
the  contrary,  collapsed  and  pale. 

In  those  cases  where  the  gut  has  sloughed  and  all  the  faeces 
continue  to  be  discharged  through  the  skin  the  patient  is  said  to 
have  an  artificial  anus.     When  most  of  the  faeces  are  passed  by 
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the  anus  and  but  little  fecal  matter  escapes  by  the  opening,  the 
term  faecal  fistula  is  employed.  If  only  a  small  portion  of  the 
whole  circumference  of  the  gut  has  been  destroyed,  such  an 
opening  may  gradually  contract  and  finally  close,  but  when  the 
sloughing  has  been  of  greater  extent  so  fortunate  a  conclusion  is 
not  to  be  expected.  In  consequence  of  the  pressure  exercised 
by  the  abdominal  contents  on  the  distal  portions  of  the  intestine, 
the  latter  remains  collapsed  and  does  not  permit  of  the  passage 
of  faeces,  whilst,  after  a  time,  a  further  obstacle  is  interposed  in 
the  form  of  a  protrusion  of  a  fold  or  spur  of  mucous  membrane 
from  between  the  apertures  of  the  upper  and  lower  pieces  of 
intestine.  This  acts  as  a  valve,  and  effectually  prevents  the 
passage  of  faeces  by  the  natural  channel,  and,  until  it  has  been 
removed  by  operation,  the  artificial  anus  remains  patent. 

The  causes  of  herniae  are  either  congenital  or  acquired.  Of 
the  former,  the  chief  predisposing  cause  is  a  failure  of  the  normal 
closure  of  the  processes  of  peritoneum  which  in  foetal  life  extend 
into  the  scrotum  and  through  the  umbihcal  aperture.  The 
consequent  weakness  of  the  abdominal  wall  is  in  some  instances 
supplemented  by  an  undue  length  of  the  mesentery,  wliich 
allows  the  intestines  to  hang  more  heavily  than  is  natural 
against  the  parietes.  In  a  considerable  percentage  of  such 
cases,  the  hernial  tendency  appears  to  be  hereditary.  But, 
although  a  patient  may  have  a  congenital  sac  opening  into  the 
peritoneal  cavity,  it  must  be  clearly  understood  that  in  many 
cases  no  gut  or  omentum  may  descend  into  it  until  adult  life. 
So  that  there  are  many  instances  in  surgical  practice  where'  a 
hernia  has  not  occupied  a  congenital  sac  till  as  late  as  about  the 
twenty-fifth  year. 

In  later  life  the  mesentery  and  omentum  may  acquire  an  undue 
length  through  stretching,  consequent  upon  the  accumulation  of 
fat  in  their  substance,  and,  from  the  same  cause,  the  tension  of 
the  abdominal  contents  may  be  considerably  increased  ;  in  some 
cases  also  the  whole  mesentery  is  displaced  and  sUd  doT\Tiwards 
by  the  increased  weight  it  is  called  on  to  support.  It  is  thus 
that  umbilical  herniae,  more  especially,  are  found  in  people  over 
middle  age  who  have  recently  become  obese.  The  reverse 
condition  also,  namely,  wasting  and  loss  of  flesh,  tends  to  the 
development  of  herniae,  although  in  a  different  manner.     Here, 
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the  abdominal  contents  become  prone  to  extrusion  on  accomit 
of  the  removal  of  the  fat  and  cellular  tissue  which  normally 
occupy  the  apertures  of  exit  from  the  abdomen.  It  vriW  there- 
fore be  seen  that  both  emaciation  and  obesity  are  causes  of 
hernige  in  adult  life,  and  it  may  be  added  that  anything  which 
induces  a  loss  of  muscular  tone,  any  concUtiou  of  debihty,  is 
favourable  to  the  production  of  a  hernia.  For,  normally,  the 
muscular  walls  of  the  abdomen  by  their  constant  contraction 
both  support  the  contained  viscera  and  promote  the  closure  of 
all  apertures  which  naturally  exist. 

As  directly  exciting  causes  of  hernia  may  be  mentioned  the 
constant  straining  cough  of  chronic  bronchitis,  which  is  a  common 
cause  of  hernia  in  old  people,  and  wounds  and  lacerations  of  the 
abdominal  walls.  Thus,  it  is  common  for  a  hernial  protrusion 
to  follow  the  opening  and  draining  of  intraperitoneal  suppura- 
tions, the  operations  of  hgature  of  the  iliac  vessels,  abdominal 
section,  &c.,  as  well  as  accidental  injuries  of  various  kinds. 
Suppuration  also  tends  to  produce  the  same  result. 

Varieties  of  Hemise. 

It  is  not  possible  to  devote  sufficient  space  in  the  present 
work  to  a  description  of  the  anatomy  of  the  parts  concerned  in 
the  various  forms  of  hernise  ;  for  such  details,  works  on  anatomy 
should  be  consulted.  It  is.  however,  desirable  to  point  out  very 
briefly  the  common  positions  of  hernial  protrusions,  as  well  as 
the  main  points  worthy  of  notice  in  connection  with  the  probable 
seat  of  strangulation  and  the  mode  of  formation  of  the  sac. 

In  inguinal  hernia  the  protrusion  passes  either  through  the 
whole  length  of  the  inguinal  canal  (an  obhque  hernia)  or  directly 
through  the  external  abdominal  ring  (a  direct  hernia)  and  thence 
into  the  scrotum  or  labium.  The  sac  of  such  a  hernia  may  be 
(a)  congenital  or  {b)  acquired.  Of  the  former  there  are  several 
varieties. 

Normally  the  descent  of  the  testis  into  the  scrotum  is  followed 
by  a  closure  of  the  process  of  peritoneum  which  the  organ  carries 
with  it  from  the  abdominal  wall.  This  closure  commences, 
above,  at  about  the  level  of  the  external  abdominal  ring,  and. 
below,  immediately  above  the  testis.     The  intervening  or  '"  fmii- 
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ciilar  "  portion  of  the  tunica  vaginalis  is  subsequently  gradually 
obliterated.  If  this  closure  does  not  occur  at  all,  then  the  cavity 
of  the  tunica  vaginalis  testis  communicates  directly  with  the 
peritoneal  cavity  ;  and  if  a  hernia  descends,  which  is  by  no  means 
necessarily  the  case,  it  will  pass  into  a  sac  already  formed,  namely, 
the  tunica  vaginalis  testis.  Such  a  hernia  is  named  "  congenital." 
In  other  cases  the  tunica  vaginalis  testis  becomes  shut  ofT  from 
the  general  peritoneal  ca\ity  by  adhesion  immediately  above  the 


Fig.  11J(). 


Diagram  of  a  Congenital  In- 
guinal Hernia.  The  loop  of  gut 
is  within  the  tunica  vaginalis 
testis. 


Fig.  167. 


Diagram  of  a  Funicular 
Hernia.  The  loop  of  gut  is  in 
the  unoblitcrateci  funicular 
portion  of  the  tunica  vaginalis, 
which  has  been  separated  from 
the  testicular  portion. 


testis,  as  already  mentioned,  but  instead  of  the  funicular  portion 
of  the  peritoneal  sac  being  obliterated,  and  closure  occurring  at 
the  external  ring,  the  funicular  portion  remains  open  and  ready  to 
receive  any  viscus  that  subsequently  protrudes.  To  such  a  hernia 
the  name  of  "  funicular  "  is  applied,  for  the  sac  is  formed  of  the 
unobliterated  "  funicular  "  portion  of  the  tunica  vaginaUs,  the 
testis  itself  being  separated  from  the  hernial  sac  by  a  thin  septum. 
In  yet  other  cases  both  the  funicular  and  testicular  portions  of 
the  tunica  vaginaHs  remain  unobliterated  and  continuous  with 
one  another,  but  their  cavity  is  separated  from  the  general  peri- 
toneal cavity  by  the  closure  already  mentioned,  which  normally 
occurs  at  the  external  abdominal  ring.  If  a  hernia  now  develop, 
the  hernial  sac  is  usually  formed  by  a  protrusion  of  a  fresh  portion 
of  peritoneum  from  the  neighbourhood  of  the  internal  abdominal 
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ring,  the  sac  being  thus  an  acquired  one.  In  such  a  case  the 
hernial  sac  is  liable  to  be  protruded  behind  the  unobliterated 
funicular  portion  of  the  tunica  vaginalis,  and  as  it  increases  in 
size,  tends  to  bulge  into  the  ca\'ity  of  the  latter.  A  hernia  \x\th. 
such  a  relation  to  the  tunica  vaginahs  is  named  "'  infantile." 

Another  variety  of  hernia  is  generally  described  which  is  said 
to  be  developed  in  connection  with  a  precisely  similar  abnormal 
condition  of  the  tunica  vaginahs  to  that  last  described.     It  is 


Fig.  168. 


Fig.  169. 


Diagram  of  an  Infantile  Her- 
nia. The  loop  of  gut  is  behind 
the  unobliterated  funicular  por- 
tion of  the  tunica  vaginalis,  and  is 
contained  within  a  sac  formed  by 
a  process  of  peritoneum  pushed 
down  from  the  neighbourhood 
of  the  internal  abdominal  ring. 


Diagram  of  an  Encysted 
Hernia.  The  gut  is  contained 
within  a  sac  formed  by  an  in- 
vagination of  the  upper  part  of 
the  unobliterated  funicular  por- 
tion of  the  tunica  vaginalis. 


named  "  encysted,"  and  the  sac  is  said  to  be  formed  by  a  yielding 
of  the  adhesions  at  the  point  of  closure  of  the  funicular  portion 
opposite  the  external  ring.  In  this  form  of  hernia  the  sac  is 
invaginated  into  the  unobliterated  funicular  portion,  and  is  not 
placed  completely  behind  the  latter  as  in  the  infantile  variety  ; 
much  doubt,  however,  has  been  cast  on  the  existence  of  true 
encysted  hernise  by  the  investigations  of  Mr.  Lockwood.  Reference 
to  the  accompanying  diagrams  will  render  these  various  forms  of 
hernise  more  intelhgible. 

Interstitial  Hernia. — This  form  of  hernia,  called  also  "  intra- 
parietal  "  and  "'  hernia  en  bissac,"  is  characterised  by  the  presence 
of  offshoots  or  pouches  of  the  sac,  which  extend  amongst  the 
structures  composing  the  abdominal  wall.     Thus,  a  sac  may  meet 
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with  some  obstruction  at  the  external  abdominal  ring,  and  may 
then  extend  either  upwards,  outwards,  or  inwards  behind  the 
aponeurosis  of  the  external  oblique.  In  other  cases  it  passes 
through  the  external  ring,  but,  meeting  with  difficulty  in  its 
further  passage  to  the  scrotum,  extends  between  the  skin  and 
external  obhque,  and  forms  a  swelling  parallel  to  Poupart's 
ligament.  Much  more  rarely  the  sac  extends  into  the  iliac 
fossa  and  passes  between  the  iliac  fascia  and  the  peritoneum. 
This  variety  of  hernia  not  infrequently  complicates  retention  of 
the  testis  in  the  inguinal  canal,  and  in  such  cases  is  the  result 
of  the  obstruction  offered  by  the  testis  to  the  descent  of  the  gut 
into  the  scrotum. 

Acquired  Inguinal  Hernia. — In  the  case  of  an  ordinary  acquired 
inguinal  hernia  there  is  no  abnormal  condition  of  the  tunica 
vaginahs  to  comphcate  matters,  and  the  sac  is  formed  in  the 
manner  already  described  in  an  earher  part  of  the  present 
chapter.  When  an  inguinal  hernia  becomes  strangulated,  the 
seat  of  constriction  may  be  either  the  external  or  internal  abdo- 
minal ring  or  the  neck  of  the  sac.  but  it  should  be  remembered 
that  when  the  sac  is  of  congenital  origin,  its  neck  is  almost  always 
the  cause  of  the  constriction. 

In  femoral  hernise  the  protrusion  takes  place  at  the  crural  ring, 
traverses  the  crural  canal,  and  subsequently  appears  at  the 
saphenous  opening.  The  sac  is  always  an  acquired  one,  and  is 
not  so  capacious  as  is  that  of  an  inguinal  hernia.  The  contents 
are  usually  part  of  the  ileum  with  more  or  less  omentum.  If 
strangulation  occur,  the  seat  of  constriction  is  usually  outside 
the  sac,  being  at  Gimbernat's  or  Hey's  ligament  or  the  deep  crural 
arch.  On  account  of  the  sharpness  of  these  bands  of  ligament, 
the  imprisoned  gut  ulcerates  and  sloughs  more  rapidly  than  is 
the  case  in  inguinal  hernise.  and  it  is  well  known  to  all  surgeons 
that,  on  this  accomit,  the  mortality  after  herniotomy  for  femoral 
hernia  is  greater  than  in  the  case  of  inguinal  ruptures. 

In  umbilical  hernia  the  abdominal  viscera  escape  either  through 
the  umbilical  ring  itself  or  else  through  the  linea  alba  in  its 
immediate  neighbourhood.  This  form  of  rupture  is  common  in 
new-born  children,  and  in  them  is  readily  curable  by  the  appli- 
cation of  slight  pressure.  When  occurring  in  adult  hfe,  it  is 
met  with  commonly  in  very  stout  people  with  much  intra- 
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abdominal  fat.  In  these  the  sac  is  usually  of  extreme  tenuity, 
and  is  often  gradually  thinned  away  to  such  an  extent  that  in 
places  it  becomes  incomplete,  the  contents  contracting  adhesions 
to  the  surrounding  parts  and  becoming  irreducible.  These 
contents  almost  always  comprise  omentum  and  jejmium,  but  in 
many  cases  the  transverse  colon  is  extruded.  If  strangulated,  the 
seat  of  constriction  is  the  aperture  of  exit  in  the  linea  alba,  or 
adhesions  formed  by  the  omentum  within  the  sac. 

In  obturator  hernia  the  sac  is  always  acquired,  and  is  protruded 

Fio.  170. 


An  Obturator  Hernia.  The  sac  protrudes  through  the 
upper  part  of  the  thyroid  foramen,  and  the  obturator  ve.ssels 
and  nerve  are  stretched  over  its  anterior  surface. 

through  the  upper  part  of  the  obturator  foramen  in  company 
with  the  vessels  and  nerves  of  the  same  name.  This  variety  of 
hernia  is  most  common  in  thin,  elderly  women  ;  the  sac  is  always 
small,  but  sometimes  causes  pressure  on,  and  pain  in  the  course 
of,  the  obturator  nerve.  Strangulation  is  not  common,  and  when 
it  occurs,  the  constriction  is  usually  outside  the  sac  and  not  very 
acute.     (See  Fig.  170.) 

A  ventral  hernia  is  one  in  which  the  sac  is  formed  by  a  protru- 
sion of  peritoneum  at  a  part  of  the  abdominal  wall  in  which 
jiormally  no  aperture  exists.  Such  hernise  sometimes  occur  in 
the  middle  line  between  the  recti  muscles  in  women  who  have 
had  prolonged  and  difficult  labours,  but  are  more  often  the 
sequel  of  wounds  of  the  abdominal  wall  followed  by  formation  of 
a  weak  and  yielding  scar.     They  are  very  rarely  strangulated. 
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Perineal  and  sciatic  hornuTe  are  extremely  rare.  In  the  former, 
the  ]notrusion  takes  place  between  the  anterior  fibres  of  the 
levator  ani  :  in  the  latter,  through  the  sciatic  notch,  beneath  the 
gluteus  maxinuis. 

Diaphragmatic  hernia  is  either  due  to  a  congenital  defect  in 
the  diaphragm  or  to  injury.  In  the  former  case,  the  congenital 
aperture  is  almost  invariably  situated  in  the  left  half  of  the 
nuiscle  ;  in  the  latter,  it  may  be  situated  in  any  portion.  In 
this  form  of  hernia  there  is  no  true  sac.  the  viscei'a  escaping  into 
the  pleura,  and,  more  larely,  into  the  pericardium.  The  viscera 
which  escape  are  usually  the  stomach,  colon,  and  small  intestine. 
Strangulation  is  rare,  but  is  not  unknown. 

Little's  hernia  is  the  term  apphed  to  a  strangulation  of  a 
Meckel's  diverticulum,  whilst  Richter's  hernia  is  the  name  given 
to  the  strangulation  of  a  portion  only  of  the  whole  circumference 
of  a  knuckle  of  intestine.  To  this  latter  condition  the  name  of 
"  partial  enterocele  "  has  more  recently  been  given.  Both  these 
varieties  of  hernia  are  of  interest,  for  although  in  neither  of  them 
is  the  whole  cahbre  of  the  gut  mechanically  obstructed,  never- 
theless all  the  symptoms  of  strangulation  are  present.  It  is 
thus  e\adent  that  the  vomiting  and  constipation  which  accompany 
strangulation  are  not  the  result  of  simple  mechanical  obstruction, 
but  are  caused  reflexly  by  the  injury  to,  and  irritation  of,  the 
constricted  peritoneum. 

In  connection  with  the  subject  of  hernia  may  be  mentioned 
protrusions  of  sub-peritoneal  fat  through  the  hnea  alba.  They 
usually  occur  about  midway  between  the  umbilicus  and  the 
ensiform  cartilage,  and  form  soft,  partially  reducible  sweUings, 
about  the  size  of  a  walnut  or  a  httle  larger,  and  increasing  during 
any  straining  movements  or  in  the  act  of  coughing.  Sometimes 
they  can  be  reduced  and  the  aperture  of  exit  in  the  linea  alba  can 
be  clearly  defined,  but  in  all  cases  where  they  have  existed  more 
than  a  few  months  they  become  irreducible.  I  have  seen  the 
swelhngs  in  both  men  and  women  above  middle  age,  and  have 
had  opportmiities  of  examining  two  of  them  post-mortem.  They 
are  liable  to  be  mistaken  for  true  hernige.  but  the  mistake  is  of 
little  consequence,  for  they  are  well  treated  by  the  application 
of  a  truss. 
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INTESTINAL  OBSTRUCTION. 


Fig.  171. 


This  term  is  applied  to  all  the  various  forms  of  mechanical 
obstruction  of  the  intestines  within  the  abdomen,  as  opposed  to 
the  external  hernise  which  protrude  through  the  abdominal 
walls. 

The  following  are  the  chief  varieties  of  intestinal  obstruction  : 
— Internal  hernise  ;  volvulus  ;  intussusception  ;  obstruction  by 
foreign  bodies  and  fsecal  accumulation ; 
stricture  ;  tumours  of  the  intestine  ;  pres- 
sure on  the  bowel  from  without  by  tumours, 
&c.  ;   chronic  peritonitis. 

The  term  internal  hernia  is  applied  to 
cases  in  which  intestine  has  become  con- 
stricted by  bands  of  adhesions  or  of 
omentum,  or  by  slipping  through  apertures 
in  the  omentum  or  mesentery  or  into  such 
normal  openings  as  the  foramen  of  Winslow 
and  the  intersigmoid  fossa.  Bands  of 
adhesion  are  formed  as  the  result  of  peri-  j^^  internal  Hernia.  A 
tonitis,  and  are  most  common  in  the  right  'oop  of  small  intestine  is 

. , .         p  ,1  1,1  •  strangulated   by  a  band 

iliac  fossa  though  they  may  occur  m  any  ^f  adhesions. 

part  of  the  abdomen.  They  are  particu- 
larly liable  to  result  from  inflammation  of  the  appendix,  or  from 
tuberculous  disease  of  the  mesenteric  glands,  and  are  far  more 
often  due  to  these  causes  than  to  any  other.  Portions  of  omen- 
tum may  also  become  adherent  by  inclusion  in  the  sac  of  an 
irreducible  hernia.  In  other  cases  bands  are  formed  in  connec- 
tion with  a  persistent  Meckel's  diverticulum.  This  latter,  when 
present,  is  a  pouch  or  offshoot  of  the  small  intestine,  formed  by 
an  undue  persistence  and  development  of  the  vitelline  duct.     It 
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is  situated  about  two  feet  above  the  ileo-csecal  valve,  and  varies 
in  length  from  an  inch  to  a  foot.  In  some  cases  it  is  adherent 
to  the  umbilicus  fioiu  hiitli,  and  may,  indeed,  open  on  to  the 


Fig.  172. 


Meckel's  Diverticulum.     From  a  specimen  in  the  Museum 
of  St.  Bartholomew's  Hospital. 


abdominal  wall  in  this  situation,  presenting  either  a  cul-de-sac, 
or  else  a  complete  tube  opening  into  the  intestine  at  one  end  and 
at  the  navel  at  the  other  ;  in  other  cases,  it  contracts  adhesions 
to  the  ihac  fossa  or  to  some  other  part  of  the  abdominal  parietes 
as  a  result  probably  of  an  attack  of  inflammation  induced  by 


VOLVUT.US.  555 

impaction  of  intestinal  contents ;  whilst  very  frequently  it 
remains  free  and  movable  in  the  abdominal  cavity.  When 
adherent,  coils  of  intestine  may  be  caught  around  or  compressed 
by  it ;  whilst  in  some  few  instances,  when  free,  it  has  been 
known  to  knot  itself  round  the  mesenteric  attachment  of  a 
knuckle  of  bowel,  although  in  the  vast  majority  of  cases  it 
causes  no  trouble  whatever  unless  it  is  attached  at  its  extremity. 
Strangulation  of  intestine  from  slipping  through  apertures  in  the 
omentum,  into  the  foramen  of  Winslow,  &c.,  is  of  very  rare 
occiirrence,  and  does  not  require  further  comment. 

Fig.  173. 


4 


Meckel's  Diverticulum  opening  at  the  umbilicus. 

Volvulus,  or  twisting  of  the  intestine,  is  most  often  seen  in  the 
csecum  or  the  sigmoid  flexure,  but  is  nowhere  common.  In  cases 
where  the  sigmoid  flexure  is  unusually  voluminous,  large  coils 
of  the  gut  sometimes  protrude  almost  at  right  angles  from  the 
course  of  the  descending  colon.  The  size  of  these  coils  is  in  most 
cases  acquired,  and  appears  to  be  the  result  of  chronic  constipa- 
tion ;  in  such  cases  the  mesocolon  is  also  longer  than  natural.  If 
this  part  of  the  bowel  be  distended  by  faeces,  it  may  happen  that 
these  coils  become  doubled  over  by  the  weight  of  their  contents, 
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and  so  twisted  upon  their  mesenteric  axis  and  kinked  that  both 
the  passage  of  faeces  and  the  free  circulation  of  blood  in  tlio 
mesenteric  vessels  are  interfoicd  with,  and  strangulation  results. 
In  such  cases  gangrene  and  peritonitis  rapidly  ensue.  Much  more 
rarely  a  similar  form  of  volvulus  is  found  in  the  ascending  colon, 
whilst  the  same  portion  of  bowel  has  also  been  seen  twisted  around 
its  own  longitudinal  axis.  But  the  csecum  also,  especially  when 
imperfectly  descended  and  attached  by  a  long  mesentery  allowing 
a  wide  range  of  movement,  is  specially  liable  to  become  twisted 

Fig.  174. 


An  Intussusception.     I'iu'  sheath  lias  been  laid  open  so 
as  to  show  the  intussuscepted  portion. 


and  distended,  and  may  then  form  a  very  large  swelling,  extend- 
ing across  the  middle  hne  and  up  to  the  umbilicus.  Volvulus  of 
the  small  intestine  is  met  with  only  in  connection  with  previous 
peritonitis  and  adhesion  of  loops  of  intestine  ;  it  is  extremely  rare. 
Intussusception. — In  intussusception  one  portion  of  the  intes- 
tinal tube  is  invaginated  into  the  lumen  of  that  portion  of 
intestine  with  which  it  is  immediately  continuous  below.  A 
complete  intussusception  consists  of  three  cylinders  or  rings  of 
bowel.  The  innermost  of  these  is  named  the  entering  layer  ;  the 
middle,  the  returning  layer  ;  and  the  external,  the  sheath.  Intus- 
susception is  most  common  in  children,  and  usually  originates 
at  the  junction  of  the  ileum  wdth  the  csecum.  In  this  situation 
the  ileum,  with  the  ileo-csecal  valve,  is  pushed  into  the  more 
capacious  csecum.  If  the  intussusception  now  continues  to 
increase,  it  does  so  at  the  expense  of  the  colon,  more  and  more 
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of  which  is  rolled  in  by  the  constant  and  excessive  vermicular 
contraction  of  the  intestines.  It  thus  happens  that  the  apex,  or 
presenting  part,  of  the  invaginafed  bowel,  or  the  "  intussuscep- 
tum,"  throughout  the  development  of  the  affection  always 
consists  of  the  same  portion  of  gut  which  originally  became  intus- 
suscepted,  namely,  the  ileum  and  the  ileo-caecal  valve,  and  thus 
in  some  cases  the  latter  may  present  at  the  orifice  of  the  anus. 
This  form  of  intussusception  is  named  ileo-csecal,  but  another 
and  much  more  rare  form,  named  ileo-colic,  is  met  with,  in  which 
the  ileum  becomes  inverted  through  the  ileo-caecal  valve,  and  the 
intussusceptum  increases  by  protrusion  of  additional  portions 
of  ileum.  Intussusceptions  are  also  found  in  the  small  intestine 
and  in  the  descending  colon  and  sigmoid  flexure,  but  seldom  attain 
a  large  size.  All  true  intussusceptions  may  easily  be  distinguished 
from  similar  invaginations  which  are  formed  sometimes  during 
the  irregular  movements  of  the  intestine  which  occur  not  uncom- 
monly just  before  death.  These  latter  intussusceptions  are 
always  small,  frequently  multiple,  easily  reduced,  and  the  gut  is 
not  congested. 

If  an  intussusception  remain  unreduced,  congestion  and  subse- 
quent sloughing  of  the  imprisoned  bowel  is  apt  to  ensue.  In 
some  cases  an  intussusception  persists  for  a  considerable  time 
without  serious  mischief  resulting,  but  such  instances  are  com- 
paratively rare,  and  much  more  commonly  the  circulation  in  the 
intussuscepted  gut  is  quickly  interfered  with  by  the  traction  on 
its  mesentery.  The  intussusceptum  swells  from  venous  engorge- 
ment, and  very  soon  blood  escapes  from  the  distended  vessels 
into  the  interior  of  the  intestine,  as  well  as  into  the  wall  of  the 
gut  itself.  The  swelhng  causes,  in  its  turn,  a  greater  constriction 
of  the  intussusceptum  where  it  enters  the  sheath,  the  arterial 
circulation  is  arrested,  and  gangrene  results.  In  its  early  stages 
an  intussusception  may  be  reduced,  but  later  on  this  becomes 
impossible.  The  irreducibility  is  in  gi'eat  part  the  result  of  the 
swelling  already  mentioned,  but,  in  addition,  adhesions  soon  form 
between  the  peritoneal  surfaces  of  the  entering  and  returning 
layers,  as  well  as  between  the  sheath  and  the  entering  layer,  and 
fix  the  latter  in  its  abnormal  position.  In  almost  all  cases  there 
is  an  extension  of  inflammation  from  the  inflamed  or  sloughing 
intestine  to  the  neighbouring  peritoneum,  and  peritonitis  results. 
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whilst  sometimes  the  sheath  itself  becomes  ulcerated,  or  even 
gangrenous.  Spontaneous  cure  is  more  rare  than  is  generally 
supposed  ;  in  such  cases  the  gangrenous  intussusceptuni  is  cast 
off  as  a  slough,  and  the  patient  recovers  with  an  intestine  which 
is  shortened  in  proportion  to  the  length  of  that  piece  which 
has  sloughed,  the  continuity  of  the  canal  being  established  by 
the  adhesions  which  form  between  the  sheath  and  the  entering 
layer. 

It  is  not  easy  to  assign  a  definite  cause  to  each  individual  case 
of  intussusception,  but  it  is  probable  that  all  owe  their  origin  to 
irregular  and  excessive  contractions  of  the  bowel  such  as  occur  in 
colic  or  result  from  the  presence  of  any  hard  or  foreign  body  in 
the  intestine.  In  some  rare  cases  the  trouble  may  be  traced  to 
the  presence  of  a  polypus,  which,  being  gripped  by  the  bowel 
below  its  seat  of  attachment,  is  drawn  in,  together  wdth  the  gut 
from  which  it  grows,  during  peristalsis. 

Obstruction  by  Foreign  Bodies  and  Faecal  Accumulations. — 
It  is  not  often  that  intestinal  obstruction  results  from  the  presence 
of  foreign  bodies,  unless  in  this  category  hardened  faeces  be 
included.  The  various  foreign  bodies  which  are  so  frequently 
swallowed  are  seldom  of  sufficient  size  to  block  the  intestine,  if 
small  enough  to  pass  the  oesophagus  and  stomach.  They  may, 
it  is  true,  lodge  in  the  caecum  or  some  other  part  of  the  alimentary 
tract,  and  cause  great  trouble  by  setting  up  ulceration,  with  the 
subsequent  formation  of  fsecal  abscesses  or  fistulse,  or  may  induce 
peritonitis  ;  yet,  ^^^thal,  they  seldom  entirely  obstruct  the  calibre 
of  the  intestine.  A  more  frequent  cause  of  obstruction  is  a  gall- 
stone, and  it  is  probable  that,  when  it  is  of  sufficient  size  to  become 
impacted,  it  has  gained  the  cavity  of  the  bowel  rather  by  ulcera- 
ting from  the  gall-bladder  into  the  duodenum  than  by  passing 
along  the  gall-duct,  for  it  is  difficult  to  conceive  that  a  stone 
which  would  traverse  the  latter  could  block  the  gut.  But  whether 
the  foreign  body  be  a  gall-stone  or  something  swallowed  by  the 
patient,  it  is  more  hkely  to  be  arrested  at  the  junction  of  the 
small  with  the  large  intestine  than  elsewhere,  on  account  of  the 
opposition  offered  to  its  further  progress  by  the  ileo-caecal  valve. 
Intestinal  calculi,  or  enteroliths,  are  of  rare  occurrence  ;  they 
are  usually  composed  of  phosphatic  deposits  formed  around  some 
foreign  body,  or  of  masses  of  hair  or  fibre  ;    these  latter  are 
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generally  met  with  in  hysterical  subjects  or  lunatics.  In  other 
cases  the  calculi  are  composed  of  vegetable  matter,  or  of  masses 
of  insoluble  salts,  such  as  magnesia,  which  have  been  taken 
medicinally.  Any  of  these  forms  of  enterohths  may  attain  great 
size,  and  completely  obstruct  the  bowel. 

Fsecal  accumulation  is  the  result  of  long-continued  and  neg- 
lected constipation,  and  is  seldom  seen  in  early  hfe.  The  accumu- 
lation is  necessarily  gradual,  and  is  most  common  in  the  caecum, 
sigmoid  flexure,  and  rectum.  In  such  cases  the  intestine,  which 
is  already  feeble  and  slow  to  contract,  becomes  still  more  paralysed 
by  the  distension  and  pressure  of  the  contained  mass,  and,  should 
the  condition  remain  unrelieved,  complete  cessation  of  all  peris- 
talsis results.  In  addition  to  the  mechanical  blocking  of  the 
bowel,  the  fsecal  mass,  which  becomes  harder  and  dryer  the  longer 
it  is  retained,  causes  inflammation  and  ulceration  of  the  intestine, 
and,  subsequently,  localised  chronic  peritonitis,  the  gut  above 
the  obstruction  becoming  also  immensely  distended.  In  other 
cases  fsecal  masses  not  large  enough  to  occlude  the  intestine 
remain  in  the  caecum  and  keep  up  persistent  irritation,  perhaps 
for  months. 

Stricture  of  the  intestine. — Except  in  the  rectum,  stricture  is 
rare,  and  the  forms  of  narrowing  in  this  part  of  the  bowel  will 
be  dealt  with  more  fully  in  the  chapter  on  Diseases  of  the  Rectum. 
The  simple  strictures  of  the  intestines,  like  those  of  other  mucous 
canals,  are  caused  by  the  contraction  of  scar  tissue  at  the 
seat  of  previous  ulceration,  those  ulcers  which  are  most  often 
followed  by  such  contraction  being  the  dysenteric,  the  catarrhal, 
the  tuberculous,  and  the  syphilitic.  The  strictures  caused  by  the 
two  first  of  these  are  most  common  in  the  large  intestine  ;  those 
by  the  two  latter  in  the  lower  part  of  the  ileum  and  the  caecum. 

There  is  also  another  variety  of  stricture  which  is  not  due  to 
contraction  of  healed  ulcers,  but  is  of  congenital  origin,  and  is  the 
result  of  a  contraction  of  the  bowel  at  the  seat  of  its  communica- 
tion with  the  omphalo-mesenteric  duct.  It  has  already  been 
mentioned  that  in  some  cases  this  duct  persists  as  a  diverticulum, 
but  in  others  the  reverse  condition  occurs,  and  the  process  of 
shrinkage  and  obliteration,  which  ought  to  be  limited  to  the  duct 
alone,  extends  to  the  intestine  and  causes  a  stricture,  which,  in  an 
adult,  would  be  found  about  two  feet  from  the  ileo-csecal  valve. 
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Tumours  oi  the  intestine  (not  including  the  rectum). — Both 
innocent  and  malignant  tumours  are  met  with  in  the  intestine, 
the  latter  being  unfortunately  the  more  common. 

Of  the  innocent  growths,  the  simple  glandular  polypus  is  of 
most  frequent  occurrence.  It  is  seen  chiefly  in  children,  and  is 
sometimes  multiple.  Its  conmion  site  is  the  lower  part  of  the 
ileum  and  the  colon.  It  is  seldom  large  enough  to  obstruct  the 
bowel,  but,  as  already  mentioned,  may  cause  intussusception. 
Fibroid,  nsevoid   and  fatty  growths  are  very  rare. 

Mahgnant  tumours  are  much  more  common  in  the  large  than 
in  the  small  intestine.  They  are  almost  invariably  carcinomatous, 
and  are  usually  columnar-celled  in  type.  These  growths  become 
more  common  the  nearer  we  approach  to  the  anus,  but  are  more 
frequent  in  the  caecum  than  in  the  ascending  colon.  They  cause 
much  induration  and  narrowing  of  the  intestine,  with  the  forma- 
tion of  a  so-called  "  cancerous  stricture."  The  growths  them- 
selves ulcerate,  and  may  furnish  a  discharge  of  blood-stained  and 
foul  fluid  from  the  anus.  Above  the  stricture  the  gut  becomes 
dilated,  inflamed,  and  often  ulcerated,  so  that  perforation  of  the 
bowel  and  acute  purulent  peritonitis  frequently  induce  a  fatal 
termination.  On  post-mortem  examination,  it  is  by  no  means 
rare  to  find  no  secondary  growth  in  any  of  the  viscera,  and  in  a 
considerable  number  of  cases  there  is  no  glandular  affection.  But 
in  most  cases  of  long  standing  the  peritoneum  itself  becomes 
studded  over  with  innumerable  small  nodules,  and  large  lumps 
form  in  the  omentum.  In  such  cases  some  ascites  is  common. 
In  some  instances  the  growth  is  tuberous,  and  protrudes  into 
the  cavity  of  the  bowel ;  in  others  it  forms  a  hard  ring  in  the 
wall  of  the  gut  itself. 

Lympho-sarcomata  are  rarely  seen  ;  they  occur  as  multiple, 
soft,  fleshy  tumours,  of  a  dirty- white  colour,  covered  by  mucous 
membrane   and  especially  liable  to  develop  m  Peyer's  patches. 

Pressure  on  the  bowel  from  without  by  tumours,  &e. — This  is 
not  a  common  cause  of  obstruction,  for  the  bowel,  being  in  most 
parts  movable,  is  not  readily  compressed.  Cancerous  growths, 
from  their  tendency  to  fix  and  adhere  to  the  tissues,  more  often 
cause  obstruction  than  innocent  tumours,  and  as  examples  may 
be  quoted  cancer  of  the  pancreas,  spleen,  kidney,  and  liver.  In 
other  cases,  uterine,  ovarian,  or  prostatic  tumours  compress  the 
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bowel,  and  in  yet  another  class  the  obstruction  is  caused  by  the 
pressure  of  pus.  Thus,  I  have  seen  a  case  in  which  an  abscess 
which  formed  in  Douglas's  pouch  as  the  sequel  to  rectal  stricture 
and  ulceration  caused  such  pressure  on  the  bowel  as  to  induce 
death  by  obstruction,  and  other  similar  cases  have  been  recorded. 
Occasionally,  the  tuberculous  glandular  tumours  which  result 
from  '■  tabes  mesenterica  "  attain  a  sufficient  size  to  compress 
the  bowel,  to  which,  in  addition,  they  may  contract  adhesions. 

Chronic  peritonitis. — In  tuberculous  disease  of  the  peritoneum 
it  is  by  no  means  uncommon  for  the  coils  of  intestine  to  become 
matted  to  one  another  and  to  the  enlarged  glands  which  are  often 
present.  In  consequence  of  this  matting,  a  chronic  form  of 
obstruction  may  supervene.  The  condition  is  most  common  in 
young  people.  In  another  class  of  cases  the  peritoneal  inflamma- 
tion is  dependent  upon  disseminated  new  growth.  This  is  most 
frequently  seen  in  connection  with  mahgnant  ovarian  disease,  but 
in  some  cases  the  growth  is  primary  in  the  serous  membrane. 

Embolism  of  the  superior  mesenteric  artery. — This  condition 
causes  obstruction  because  the  portion  of  the  bowel  whose  blood 
supply  is  cut  off  becomes  gangrenous,  and  loses  all  power  of 
peristalsis.  The  history  is  generally  one  of  very  sudden  onset 
with  great  abdominal  pain  and  early  peritonitis.  In  many 
patients  there  has  been  a  copious  discharge  of  blood  per  anum, 
and  this  is  an  important  indication  that  the  case  is  one  of 
embohsm.  When  the  main  trunk  of  the  artery  is  plugged  death 
always  results  from  gangrene  of  the  whole  small  intestme. 
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CHAPTER  LXIII. 
DISEASES  OF  THE  RECTUM. 

Imperforate  Anus. 

Imperfokate  anus  results  from  imperfect  union  between  the 
rectum  above  and  the  posterior  part  of  the  cloaca  common  to 
the  uro-genital  aperture  and  the  hind  gut  below. 

The  deformity  exists  in  varying  degrees.  In  some  cases  there 
is  an  anal  depression,  at  the  bottom  of  which  a  membrane  forms 
a  septum  separating  the  anus  from  the  rectum,  or  else  the  anus 
itself  is  occluded  by  a  similar  membrane,  which  extends  back- 
wards from  the  scrotum  to  the  coccyx.  In  other  cases,  again, 
the  anus  and  rectum  are  continuous,  but  the  gut  is  much  narrowed 
at  the  point  of  their  junction,  and  occasionally  the  anal  orifice  is 
obstructed  by  a  longitudinal  fold  of  skin  extending  from  the 
coccyx  to  the  scrotum,  and  bisecting  the  anal  aperture. 

In  more  severe  examples  the  anal  aperture  is  separated  from 
the  rectum  by  fibrous  tissue  an  inch  or  more  in  depth,  whilst  in 
some  instances  the  rectum  itself  is  completely  undeveloped.  Not 
infrequently  the  rectum  opens  into  the  genito-urinary  tract — in 
the  female  into  the  posterior  wall  of  the  vagina,  and  in  the  male 
into  the  prostatic  urethra  ;  more  rarely,  the  opening  is  into  the 
bladder  itself.  Those  cases  in  which  there  is  no  passage  for  faeces 
terminate  fatally  unless  subjected  to  surgical  treatment,  the 
infant  dying  from  vomiting  and  exhaustion,  or  from  rupture  of 
the  caecum  or  colon  caused  by  over-distension. 

Haemorrhoids. 

Haemorrhoids,  or  piles,  constitute  one  of  tlie  most  common  of 
the  diseases  to  which  the  rectum  is  liable.     A  haemorrhoid  is 
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essentially  a  dilated  or  varicose  vein,  or  more  often  a  collection 
of  such  veins.  According  to  their  situation  relative  to  the  anal 
orifice,  piles  are  called  external  or  internal,  but,  although  it  is 
not  uncommon  to  find  internal  piles  existing  alone,  external  piles 
are  almost  always  associated  with  the  internal  variety. 

External  piles  are  covered  by  skin,  and  are  generally  multiple. 
When  not  inflamed,  they  give  rise  to  but  Uttle  trouble,  and 
present  themselves  as  swollen  tabs  of  skin  around  the  anal  orifice. 
When  inflamed,  they  form  purple,  shiny,  tense,  rounded  masses, 
causing  much  pain  and  rectal  tenesmus.  If  removed,  they  are 
found  to  consist  of  a  looped  varicose  vein  surrounded  by  fibrous 
tissue,  the  quantity  and  denseness  of  which  depend  upon  the 
frequency  with  which  the  pile  has  been  the  seat  of  inflammation. 
Very  commonly,  the  blood  in  the  varicose  vein  clots  when  the 
latter  becomes  inflamed,  and  occasionally  suppuration  or  slough- 
ing terminates  the  existence  of  a  haemorrhoid. 

Internal  piles  vary  in  structure,  for,  although  all  are  composed 
of  dilated  vessels,  the  arrangement  and  character  of  the  latter 
are  not  always  identical.  They  may  conveniently  be  divided  into 
(a)  capillary,  (6)  venous. 

Capillary  piles  are  small,  sessile  swellings,  with  a  papillated, 
mulberry-like  surface  which  readily  bleeds.  This  haemorrhage, 
which  is  common  in  all  cases  of  internal  piles,  is  readily  accounted 
for  when  we  consider  that  the  latter  are  covered  by  thin  mucous 
membrane  only,  and  not  by  skin,  as  are  the  external  ones,  and 
that,  in  addition,  they  are  exposed  to  the  pressure  and  irritation 
of  the  hardened  faeces  of  the  rectum.  Children  are  but  seldom 
the  subjects  of  piles,  but  when  such  is  the  case  it  is  the  capillary 
pile  which  is  almost  always  found. 

Venous  piles  are  the  most  common  of  the  internal  haemorrhoids. 
They  are  usually  multiple,  and  extend  from  just  inside  the  anal 
margin  to  a  distance  of  one  or  two  inches  up  the  rectum.  They 
form  irregular  pedunculated  swellings,  purple  in  colour,  soft  in 
consistence,  and  not  so  prone  to  bleed  profusely  as  the  capillary 
variety.  On  section  after  removal,  they  are  seen  to  be  composed 
almost  entirely  of  irregular  varicose  veins,  surrounded  by  but 
little  fibrous  tissue,  and  a  few  small  arterioles. 

The  causes  of  haemorrhoids  are  numerous,  but,  in  general 
terms   it  may  be  said  that  they  are  induced  by  anything  which 


504  CAUSES  OF  H.^MORRHOTDS. 

iinpock's  the  rotiirii  of  blood  from  the  rectum.  It  should  be 
remembered  that  most  of  the  rectal  veins  open  into  those  of  the 
portal  system,  and  that,  as  the  latter  have  no  valves,  the  blood- 
pressure  at  the  most  dependent  parts  of  the  rectal  vessels  is 
necessarily  considerable.  In  addition,  the  veins  of  the  rectum 
run  in  a  .subnuicous  ti.s.'^uo  whicli  is  more  than  usually  lax  and 
yielding — a  condition,  which,  although  necessary  on  account  of 
the  constantly  varying  distension  of  the  rectum,  nevertheless 
gives  but  little  support  to  the  veins.  Chronic  constipation. which 
is  one  of  the  most  fertile  causes  of  piles,  induces  them  in  more 

Fig.  175. 
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The  Iiincr  Surface  of  a  Roctiini  \\  ith  some  Large 
Internal  Piles-. 


ways  than  one.  First,  the  faecal  masses  compress  the  veins 
directly,  and,  secondly,  the  thickening  of  the  muscular  coat  of 
the  rectum  which  often  results  from  its  distension,  causes  an 
increased  difficulty  in  the  flow  of  blood  from  the  veins  of  the 
submucous  tissue.  In  some  cases  piles  seem  to  date  from  an 
attack  of  phlebitis  and  thrombosis  of  the  veins  at  the  anal  margin 
caused  by  damp  or  cold. 

But  the  pressure  on  the  rectal  veins  is  often  caused  by  diseased 
concUtions  of  the  rectum  itself,  and  it  should  always  be  remem- 
bered that  almost  any  disease  of  the  rectum  may  be  comphcated 
by  piles  ;  this  is  a  fact  that  has  more  than  a  pathological  impor- 
tance, for,  if  it  is  not  recognised,  the  more  serious  mischief 
may  ba  overlooked  and  an  operation  be  midertaken  for  the  cure 
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of  piles  when  the  latter  are  perhaps  but  a  complication  of  a  rectal 
stricture  or  new  growth.  In  some  cases  pressure  on  the  rectum 
may  be  caused  by  a  pregnant  uterus  or  a  uterine  fibroid,  and  in 
old  men  by  an  enlarged  prostate.  The  impechment  to  the  portal 
circulation  caused  by  a  congested  hver,  often  the  result  of  exces- 
sive indulgence  in  food  and  drink,  and  still  more  that  produced 
by  cirrhosis  of  the  liver  tends  to  cause  piles,  whilst,  in  addition, 
the  conditions  which  produce  a  more  general  congestion  of  the 
venous  system,  such  as  diseases  of  the  heart  and  lungs,  also 
exercise  some  influence. 

Lastly,  sedentary  occupations  and  a  feeble  state  of  health  with 
loss  or  impairment  of  healthy  muscular  tone,  such  as  is  sometimes 
induced  by  residence  in  hot  chmates,  must  be  mentioned  as 
causes  of  haemorrhoids,  and  it  is  probable  that  heredity  is  not 
without  some  influence,  for  in  not  a  few  cases  haemorrhoids  occur 
in  several  members  of  the  same  family. 

Ischio-Rectal  and  Anal  Abscess  and  Fistula 
in  Ano. 

The  abscesses  which  are  common  in  the  neighbourhood  of  the 
rectum  and  anus  fall  naturally  into  two  divisions — those  which 
are  superficial  and  those  which  are  deep.  To  the  former  the 
name  of  anal  abscess  is  often  applied,  for  they  develop  in  the 
folds  of  skin  which  surround  the  anus.  They  never  attain  any 
great  size,  and  readily  burst  externally  ;  if  they  burst  internally 
as  well,  the  most  common  place  for  the  formation  of  the  internal 
opening  is  the  line  of  separation  between  the  external  and  internal 
sphincters — i.e.,  just  wdthin  the  anus  itself. 

The  deep  or  ischio-rectal  abscesses  are  formed  in  the  fossa  of 
that  name.  They  are  situated  beneath  the  deep  fascia,  and  show 
but  little  tendency  to  come  to  the  cutaneous  surface,  meeting 
with  less  resistance  in  their  extension  toward  the  bowel,  into 
which  they  often  burst  above  the  upper  margin  of  the  internal 
sphincter — i.e.,  about  an  inch  and  a  quarter  to  an  inch  and  a 
half  up  the  rectum.  Their  formation  is  accompanied  by  much 
brawny  swelling,  with  induration  and  pain. 

Both  anal  and  ischio-rectal  abscesses  may  result  from  injury 
or  exposure  to  wet  and  cold.     Usually  the  injury  is  applied  from 
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without,  but  the  presence  of  hard  and  shai))  foreifjjn  substances 
in  the  rectum  provides  another  source  of  traumatism,  for  by 
their  passage  through  the  nnicous  membrane  they  may  allow  of 
the  escape  of  minute  quantities  of  faecal  matter  into  the  cellular 
tissue,  and  thus  promote  suppuration.  The  anal  abscesses  appear 
to  owe  their  commencement  in  many  cases  to  the  irritation 
caused  by  want  of  cleanliness  in  this  region. 

A  fistula  in  ano  is  the  result  of  an  unhealed  abscess,  and  just 
as  there  are  two  kinds  of  abscess,  so  are  there  two  kinds  of  fistula. 
It  must  not  be  supposed  that  all  abscesses  in  the  neighbourhood 
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The  Inner  Surface  of  a  Rectum  with  Two  Snaall  Tuberculous 
Ulcers,  into  one  of  which  a  portion  of  glass  rod  has  been 
passed. 

of  the  rectum  refuse  to  heal,  for  such  is  not  the  case,  but,  as  a 
very  large  number  of  them  lead  to  the  formation  of  fistulae,  it  is 
evident  that  some  common  cause  or  causes  must  be  present  in  all 
cases.  One  of  the  most  constant  of  these  is  the  perpetual  move- 
ment of  the  parts,  for  not  only  are  the  walls  of  the  abscess  drawn 
up  during  defsecation  or  the  passage  of  flatus,  but  the  perineum 
is  kept  in  motion  by  any  violent  respiratory  act,  and  especially 
by  coughing.  Another  fertile  source  of  fistula  is  the  passage  of 
faecal  matter,  and  the  irritation  which  is  thereby  set  up  whenever 
the  abscess-cavity  communicates  with  the  bowel.  The  frequent 
association  of  fistula  with  phthisis  finds  an  explanation  in  the 
presence  of  tuberculous  ulceration  of  the  rectum  in  this  disease. 
The  ulcer,  which  is  generally  ragged,  with  undermined  edges, 
permits  the  escape  of  faecal  matter,  as  already  mentioned,  and 
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causes  suppuration  around  the  gut.  Lastly,  as  in  the  case  of 
piles,  it  must  constantly  be  kept  in  mind  that  a  fistula  may  be 
but  a  complication  of  some  other  rectal  disease,  such  as  simple  or 
cancerous  stricture,  syphiUtic  ulceration,  fissure,  &c. 

Three  chief  varieties  of  fistula  are  described — the  complete, 
the  bUnd  external,  and  the  blind  internal.  A  complete  fistula  is 
one  which  opens  both  externally  through  the  sldn  and  internally 
into  the  bowel ;  strictly  speaking,  this  is  the  only  form  of  true 
fistula,  the  others  being  sinuses.  A  blind  external  fistula  is  one 
which  opens  externally  alone,  but  is  "  bUnd  "  towards  the  rectum, 
and,  conversely,  a  blind  internal  fistula  has  an  opening  into  the 
rectum  alone,  and  none  through  the  skin.  The  external  opening 
is  usually  close  to  the  anus,  but  in  some  cases  is  situated  at  a 
distance  of  several  inches,  or,  in  rare  instances,  as  far  away  as 
the  great  trochanter.  In  healthy  subjects  this  opening  is  small, 
and  from  it  protrudes  a  small  mass  of  healthy  florid  granulations. 
In  phthisical  patients  the  aperture  is  often  large  and  ragged,  the 
skin  undermined  and  purple,  and  the  base  devoid  of  healthy 
granulations,  and  secreting  a  little  watery  pus. 

The  position  of  the  internal  opening  depends  chiefly  on  the 
kind  of  abscess  which  has  preceded  the  fistula.  If  an  anal  one, 
then  the  aperture  is  just  inside  the  anus,  between  the  external 
and  internal  sphincters  ;  whilst  if  an  ischio-rectal  one,  the  open- 
ing is  often  placed  above  the  internal  sphincter,  and  is  sometimes 
as  much  as  three  or  even  four  inches  from  the  anus.  The  more 
posterior  the  position  of  the  external  opening  the  more  hkely  is 
the  internal  opening  to  be  in  the  mid-line  posteriorly.  The 
character  of  this  orifice  differs,  as  does  that  of  the  external  one, 
according  to  the  constitutional  condition  of  the  patient.  The 
fistulous  track  itself  is  lined  at  first  by  the  granulation-tissue  of 
the  shrmiken  abscess-cavity,  but  in  cases  of  longstanding  the  wall 
becomes  thickened  by  fibrous  tissue,  and  the  canal  is  lined  by  a 
dense  cicatricial  membrane,  showing  no  tendency  whatever  to  heal. 

A  fistula  chiefly  causes  trouble  by  the  discharge  of  matter  and 
the  incontinence  of  flatus  and  faeces,  but,  if  it  be  neglected,  fur- 
ther mischief  will  ensue.  On  account  of  the  occasional  blocking 
of  the  track,  pus  is  liable  to  be  retained  at  times,  fresh  abscesses 
form,  and  either  burst  again  through  the  old  opening  or  else 
point  in  fresh  places.     In  this  way  other  fistulous  tracks  are 
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produced,  which  in  many  cases  form  branching  channels  leading 
from  the  original  sinus.  As  this  trouble  is  continuous  so  long  as 
it  is  allowed  to  remain  untreated,  additional  openings  form  in 
the  bowel,  the  mucous  membrane  is  destroyed  by  ulceration,, 
and  the  submucous  and  muscular  coats  are  infiltrated  by  fibrous 
tissue  and  other  inflammatory  products.  In  this  manner  the 
lower  part  of  the  bowel  is  converted  into  a  tough  fibrous  tube, 
incapable  alike  of  properly  retaining  fseces  and  of  transmitting 
them,  for  the  sphincters  cease  to  act,  not  only  because  they  are 
partly  destroyed,  but  also  because  the  mucous  surface  no  longer 


A  Rectum  with  numerous  Fistulte  and  much  Fibrous 
Thickening. 

maintains  its  normal  sensibihty,  and  thus  the  presence  of  faecal 
matter  is  not  recognised  by  the  patient,  and  does  not  excite  the 
natural  reflex  contraction  of  the  muscles.  On  account  of  the 
contraction  of  the  newly  formed  fibrous  tissue,  much  narrowing 
may  ensue,  and  thus  lead  to  the  development  of  a  stricture. 
Some  few  cases  terminate  fatally  from  exhaustion,  caused  by 
profuse  suppuration  .  others,  from  acute  peritonitis  consequent 
on  the  perforation  of  an  ulcer  through  some  part  of  the  rectum 
covered  by  peritoneum. 

Anal  Fissure. 

In  fissure  of  the  anus  there  is,  as  the  name  implies,  a  crack  or 
fissure  at  the  anal  orifice.     In  very  many  cases  no  other  cause  is 
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apparent  beyond  chronic  constipation,  and  it  is  probable  that 
the  disease  generally  results  from  over-distension  by  hardened 
masses  of  fseces.  In  some  instances  the  fissure  is  slight  and  readily 
heals  even  AA^ithout  treatment,  but  usually  it  extends,  and  shows 
Httle  tendency  to  spontaneous  cure.  The  common  situation  of  a 
fissure  is  the  posterior  margin  of  the  anus  ;  it  usually  reaches 
about  half  an  inch  or  more  up  the  bowel,  and  an  examination  may 
show  that  it  is  compHcated  by  the  presence  of  either  piles  or  a 
polypus.  It  is  of  some  importance  to  recognise  such  a  complica- 
tion, for,  if  the  growth  be  not  removed,  the  treatment  of  the 
fissure  is  liable  to  prove  abortive.  Fissures  cause  much  pain, 
which  is  especially  severe  after  defaecation,  and  it  is  supposed  that 
both  this  symptom  and  their  slowness  to  heal  are  ahke  accounted 
for  by  the  exposure  of  nerve  t^igs  in  the  fioor  of  the  fissure. 

Ulcers  of  the  Rectum. 

Simple  ulceration  of  the  rectum  is  usually  of  traumatic  origin, 
and  is  the  result  of  the  presence  of  hardened  masses  of  faeces  or 
of  foreign  bodies  in  the  rectum.  The  ulcer  is  usually  single,  and 
may  be  situated  at  any  part  of  the  circumference  of  the  bowel. 
It  is  seldom  larger  than  a  shilling,  and  is  of  no  regular  shape  ; 
its  base  and  edges  are  neither  indurated  nor  unduly  prominent. 
As  already  mentioned,  ulceration  of  the  rectum  may  lead  to  the 
formation  of  a  fistula,  and  the  fistula,  in  its  turn,  may  be  followed 
by  an  ulceration  which  extends  up  the  r-ectum,  and  sometimes 
involves  the  mucous  membrane  in  the  greater  part  of  its 
length. 

Syphilitic  ulceration  is  more  common  in  women  than  in  men, 
and  is  usually  a  tertiar}^  affection.  It  may,  however,  be  said  at 
once  that  cases  are  attributed  to  syphilis  in  which  there  is  no 
evidence  of  this  disease,  and  it  is  probable  that  many  instances  of 
so-called  syphilitic  disease  are  really  examples  of  simple  ulceration 
extending  up  the  gut,  as  already  described  under  the  heading  of 
Fistula. 

In  typical  syphilitic  disease  the  mucous  membrane  of  the 
rectum  is  thickly  studded  with  small  oval  or  rounded  ulcers,  the 
size  of  a  pea  or  a  lentil.  These  have  at  first  but  Uttle  induration 
of  their  bases,  and  the  edges  are  sharply  cut,  and  not  overhanging 
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like  those  of  a  tuberculous  ulcer.  By  their  increase  in  size,  these 
ulcers  coalesce,  and  thus  the  nuicous  membrane  is  destroyed  over 
an  area  of  irregular  shape.  The  infiltration  of  the  rest  of  the 
rectal  wall  by  the  products  of  inflammation  results  after  a  time. 
in  the  production  of  fibrous  tissue,  and  is  followed  by  induration 
and  contraction  of  the  calibre  of  the  gut.  The  ulceration  tends 
to  spread  up  the  bowel,  and  in  this  way  there  is  first  a  destruction 
of  the  mucous  lining  and  then  a  formation  of  fibrous  tissue,  which 
may  in  time  implicate  the  rectum  in  its 
whole  length.  The  discharge  from  the 
ulcerated  surface  is  often  very  profuse, 
and  in  some  cases  the  ulcers  penetrate 
deeply  into  the  surromiding  parts.  In 
consequence  of  this  penetration,  fistulse 
are  liable  to  form,  and  in  some  cases 
extend  into  neighbouring  organs,  such  as 
the  vagina  or  the  bladder.  If  an  ulcer 
penetrates  the  rectal  wall  where  the  latter 
is  covered  by  peritoneum,  acute  suppura- 
tive peritonitis  quickly  ends  the  patient's 
life.  In  other  cases  death  results  from 
exhaustion.  In  connection  with  this  sub- 
ject, it  may  be  mentioned  that  in  secondary 
syphilis  the  anus  is  very  frequently  the 
seat  of  condylomata  or  mucous  tubercles 
such  as  have  been  more  fully  described  in 
the  chapter  on  SyphiHs. 
Tuberculous  ulceration  of  the  intestine,  and  the  part  it  plays 
in  the  production  of  fistulse,  have  already  been  described,  and  it 
now  only  remains  to  mention  briefly  the  other  and  rarer  causes 
of  ulceration.  These  are  chiefly  dysentery  and  catarrh,  for  the 
ulceration  which  is  the  almost  constant  accompaniment  of  new 
growths  is  better  dealt  mth  in  connection  with  tumours  of  the 
rectum.  Dysenteric  ulceration  is  often  very  chronic,  and  may 
persist  for  years.  The  scars  left  by  it  are  frequently  pigmented. 
In  rare  cases  it  causes  penetration  of  the  rectal  walls,  with  the 
formation  of  fistulse.  It  is  pecuharly  liable  to  be  followed  by 
abscess  of  the  liver. 


The  Inner  Surface  of  a 
Rectum  with  Syphilitic 
Ulceration,  which  has 
in  part  destroyed  the 
mucous  membrane. 
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Stricture  of  the  Rectuni. 

Rectal  stricture  results  either  from  inflammation  and  ulceration 
or  from  the  presence  of  new  growths.  Any  of  the  varieties  of 
ulceration  described  above  may  result  in  the  formation  of  a 
simple  stricture,  which,  in  addition,  may  ensue  upon  pelvic  cellu- 
litis or  other  forms  of  inflammation  connected  with  the  female 
genital  organs.  In  some  cases  stricture  close  to  the  anal  orifice 
is  dependent  upon  imperfect  development  of  the  communication 
between  the  bowel  and  the  skin  surface.  Occasionally,  stricture 
results  from  the  too  free  removal  of  skin  in  operations  upon 
haemorrhoids. 

Stricture  occurs  in  all  parts  of  the  rectum,  and  may  be  either 
annular  or  tubular.  In  the  former  there  is  a  narrow  ring-hke 
contraction  of  the  gut ;  in  the  latter,  the  rectal  walls  are  infil- 
trated in  a  considerable  part  of  their  length.  In  many  cases  in 
which  there  has  been  extensive  ulceration,  and  the  stricture  is  of 
long  standing,  the  lowest  portion  of  the  gut  is  found,  when 
examined  by  the  finger,  to  be  extremely  rough  and  irregular,  the 
walls  being  exceedingly  hard  and  resistant,  and  the  bowel  fixed 
to  the  surroimding  parts.  The  rectum  above  the  stricture 
becomes  greatly  hypertrophied  and  dilated  on  account  of  the 
obstruction  to  the  passage  of  faeces,  and,  on  account  of  the 
retention  of  the  latter,  is  hable  to  become  inflamed  and  ulcerated. 
The  ulceration,  in  its  turn,  is  followed  by  contraction  of  the 
scar  tissue,  and  thus  the  stricture  extends. 

The  ulcerated  and  dilated  condition  of  the  gut  above  the 
obstruction  affords  a  ready  explanation  of  some  of  the  most 
typical  symptoms  of  stricture.  It  is  common  in  these  cases  to 
have  a  history  of  alternating  attacks  of  constipation  and  diarrhoea. 
The  constipation  is  the  result  of  the  accumulation  of  faeces  above 
the  stricture,  and  it  is  the  presence  of  the  faecal  masses  which 
causes  irritation  and  catarrh  of  the  bowel,  resulting  in  discharge 
of  the  accumulated  faeces  mixed  with,  and  liquefied  by,  the 
secretion  of  the  intestine.  The  ulcerated  surface  also  supphes  a 
discharge  of  pus  and  mucus,  which  collects  above  the  sphincters, 
and  causes  frequent  desire  to  defaecate.  the  patient  passing  a 
mixture  of  pus  and  blood.     When  the  stricture  is  near  the  anus. 
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the  motions  arc  iiiouldod  by  it  rather  than  by  the  anal  orifice, 
and  become  narrow  and  ])i|)i'-]ike  ;  but  if  the  obstruction  be  in 
the  upper  part  of  the  rectum,  the  faices  collect  attain  below  the 
stricture,  are  moulded  by  the  nuiscular  rectal  walls,  and  finally. 
shaped  by  the  anus,  so  that  any  narrowini,'  which  has  been 
produced  in  the  passage  through  the  stricture  is  lost  in  the 
rectum  below  it. 

Stricture  of  the  rectum  may  end  fatally  in  more  ways  than 
one.  In  some  cases  the  discharge  from  the  ulcerated  surface 
causes   death   by   exhaustion   or   amyloid   disease  ;    in   others. 


Fig.  179. 
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additional  trouble  results  from  the  implication  of  the  bladder 
and  the  formation  of  a  fistulous  communication  ;  sometiiiies 
peritonitis  is  caused  by  the  penetration  of  an  ulcer  iiigh  up  the 
bowel  ;  and  lastly,  the  opposition  to  the  passage  of  fseces  may 
culminate  in  complete  intestinal  obstruction. 

Tumours  of  the  Rectum  and  Anus. 

Tumours  of  the  rectum,  like  those  of  other  parts,  are  either 
innocent  or  maUgnant ;   the  former  will  be  first  described. 

Papillomata  are  sometimes,  though  not  frequently,  met  vnth 
around  the  anal  orifice.  They  present  the  same  appearances 
as  similar  growths  elsewhere,  being  roughened  on  the  surface, 
not  indurated  nor  infiltrating  the  surrounding  tissues,  and  often 
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ilischarging  a  watery,  blood-stained  fluid.  They  are  usually 
small,  but  occasionally  attain  considerable  proportions.  They 
occur  chiefly  in  adults. 

Papillomata,  or  villous  tumours,  are  also  found  in  the  rectum, 
although  they  are  not  common  in  this  situation.  They  vary  in 
size,  and  I  have  seen  one  as  large  as  a  clenched  fist,  though  they 
are  more  commonly  not  much  larger  than  a  walnut.  They  are 
bright  red  in  colour,  and  their  surface  is  covered  \\"ith  large 

Fig.  180. 
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A  Rccttim  with  Multiple  Glandular  Polypi. 

rounded  papillae  ;  their  base  of  attachment  is  broad.  Although 
very  vascular,  they  do  not  cause  much  haemorrhage  from  the 
bowel,  but  are  characterised  clinically  by  the  constant  escape  of 
a  profuse  watery  discharge,  which  the  patient  is  often  unable  to 
retain.  I  have  seen  one  case  in  which  the  base  of  the  papilloma 
was  continuous  with  a  cancerous  growth  of  recent  origin  in  the 
rectal  wall. 

Polypi  are  found  at  all  ages,  but  are  relatively  common  in 
children.  They  are  either  (a)  glandular  or  (6)  fibrous.  The 
glandular  or  adenomatous  polypi  are  usually  about  the  size  of  a 
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small  hazel-nut,  arc  attached  by  a  stalk  or  pedicle  which  is  often 
an  inch  or  two  in  length,  have  a  papillated  surface,  and  are  prone 
to  bleed.  Tii  rare  instances  they  are  multiple,  and  may  be 
numbered  by  hundreds,  extending  up  the  rectum  as  far  as  the- 
finger  can  reach  and  bleeding  profusely.  On  microscopical 
examination,  these  glandular  growths  are  found  to  consist  of 
numerous  Lieberkiihn's  folhcles  closely  set  in  a  matrix  of  loose 
fibrous  tissue.  Occasionally  lymphoid  tissue  may  be  present  in 
the  centre  of  the  polypi.  More  commoiily  there  is  an  arborescent 
axis  of  connective-tissue  derived  from  the  subraucosa. 

Fig.  181. 
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Portion  of  a  Rectum  with  a  Pedunculated  Glandular 
Polypus. 


The  fibrous  polypi  are  not  so  common  as  the  adenomatous  o^ies. 
Their  surface  is  smoother,  their  pedicles  shorter,  and  their  ten- 
dency to  bleed  not  so  marked  as  in  the  case  of  the  glandular 
polypi.  Sometimes  they  attain  a  very  considerable  size,  and 
there  is  a  specimen  in  the  museum  of  St.  Bartholomew's  Hos- 
pital which  was  removed  by  my  friend  Mr.  Everley  Taylor  from  a 
girl  of  about  twenty,  and  weighed  no  less  than  a  pound.  Such 
cases  are,  however,  extremely  rare.  On  microscopical  examina- 
tion these  polypi  are  seen  to  be  composed  of  loose  connective - 
tissue  ;  sometimes  they  are  very  soft,  and  contain  much  serous 
fluid  in  the  connective-tissue  spaces. 

Dermoid  tumom's  of  congenital  origin,  and  polypoid  in  shape, 
have  been  occasionally  met  with  in  the  rectum  ;  they  are  some 
times  covered  by  long  silky  hairs. 
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Naevi  are  very  rare,  but  are  liable  to  be  dangerous  to  the  life 
of  the  patient  by  reason  of  the  copious  haemorrhage  which  they 
occasionally  cause.  Like  similar  growths  in  other  parts,  they 
are  met  with  in  children. 

Mahgnant  tumours  of  the  rectum  are  practically  always  carci- 
nomata,  for  the  sarcomata  are  so  rare  that  they  do  not  require 
separate  mention.  But,  although  all  the  malignant  growths  are 
of  epithelial  origin,  they  are  not  all  alike  either  in  their  physical 
properties  or  microscopical  structure,  and  may  conveniently  be 
divided  into  two  classes — (a)  the  adenoid  or  glandular  cancers 
and  (6)  the  scirrhous  cancers. 

Fig.  182. 


The  Inner  Surface  of  a  Rectum  with  an  ulcerated  mass  of 
Adenoid  Carcinoma. 

The  adenoid  carcinomata  have  been  shown  by  Mr.  Cripps  to 
form  the  greater  number  of  the  malignant  tumours  of  the  rectum. 
They  may  grow  in  any  part  of  its  length,  but  are  of  more  frequent 
occurrence  in  the  lower  than  in  the  upper  part  of  this  portion 
of  the  bowel.  They  grow  from  the  mucous  membrane,  and 
show  a  great  tendency  to  extend  into  the  lumen  of  the  gut.  At 
first  they  are  covered  by  the  mucous  membrane,  and  form  soft, 
partially  pedunculated,  smooth  masses,  movable  on  the  deeper 
part  of  the  rectal  walls.  As  they  increase  in  size,  their  surface 
becomes  ulcerated,  and  discharges  a  mixture  of  blood  and  mucus, 
their  deeper  portions  grow  into,  and  gradually  implicate  the 
whole  rectal  wall,  and,  chiefly  as  the  result  of  irritation,  they 
become  more  firm  and  indurated.     Their  growth  is  not  rapid. 
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and  may  extend  over  periods  of  even  four  or  five  years  or  more. 
Sometimes  they  implicate  neighbouring  organs,  and  cause  fistu- 
lous openings  into  the  bladder  or  vagina,  or  on  to  the  neighbouring 
cutaneous  surface.  In  some  instances  they  neither  infect  the 
lymphatic  glands  nor  cause  secondary  growths,  but  at  other 
times  the  reverse  is  the  case,  and  the  Uver  more  than  the  other 
viscera  is  liable  to  metastatic  deposits. 

Fig.  183. 


Section  of  an  Adenoid  Carcinoma  of  the  Rectum,  showing  the 
irregular  cavities  lined  by  columnar  epithelium.     (Zeiss,  A.) 


All  malignant  growths  cause  a  narrowing  of  the  calibre  of  the 
gut,  and  produce  the  so-called  "  mahgnant  stricture  of  the 
rectum." 

On  microscopical  examination,  adenoid  cancers  are  found  to 
be  composed  of  a  loose  fibrillar  stroma,  in  which  are  embedded 
numerous  tubular  glands  lined  with  columnar  epithelium,  as 
well  as  masses  of  epithelial  cells  lying  loose  in  alveoli,  and  not 
forming  any  definite  glandular  structure.  In  these  tumours, 
indeed,  there  may  often  be  seen  all  gradations  of  structure  between 
a  definite  adenoma  and  a  typical  carcinoma,  and,  as  a  result,  there 
are  many  irregularly  formed  and  imperfectly  developed  gland- 
tubules.     It  is  not  always  easy  to  say  at  first  sight  whether  a 
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given  growth  is  a  simple  adenoma  or  an  adenoid  cancer,  but  the 
point  may  be  settled  by  noticing  whether  or  not  the  growth 
imphcates  the  submucous  and  muscular  coats.  If  it  does  so, 
then  the  tumour  must  be  looked  upon  as  mahgnant ;  whereas,  if 
it  is  only  a  surface  growth,  not  infiltrating  the  rectal  wall,  it 
must  be  considered  a  simple  glandular  polypus. 

Prolapsus  Ani  et  Recti. 

The  former  of  these  terms  is  appUed  to  an  abnormal  protrusion 
or  eversion  of  the  mucous  membrane  of  the  rectum  through  the 
orifice  ;  the  latter,  to  an  eversion  of  the  whole  thickness  of  the 
rectal  wall.  The  mucous  membrane  of  the  rectum  is  normally  so 
loose  that  it  protrudes  shghtly  during  defgecation,  and  anything 
which  causes  excessive  straining  will  result  in  excessive  protru- 
sion or  prolapse.  The  commonest  cause  of  prolapse  of  the  anus 
or  rectum  is  intestinal  irritation  caused  by  the  ingestion  of 
unsuitable  food,  and  we  thus  find  the  disease  most  often  in 
unhealthy,  ill-fed,  flabby  and  rickety  children.  Any  disease  of 
the  rectum  may  be  comphcated  by  prolapse,  but  those  which 
most  often  induce  the  trouble  are  rectal  polypus,  piles,  and 
thread-worms.  Prolapse  is  also  hable  to  result  from  any 
disease  of  the  urinary  organs  which  induces  straining, 
and  is  common  in  children  suffering  from  phimosis  or 
calculus. 

The  extent  of  the  prolapse  varies  greatly  ;  in  some  cases  only 
a  small  fold  of  mucous  membrane  protrudes,  whilst  in  others 
several  inches  of  the  lower  part  of  the  rectum  projects  as  a  tube 
from  the  anus  ;  'the  prolapse  tends  to  increase  so  long  as  its  cause 
remains.  At  first  the  mucous  membrane  is  everted  only  during 
straining,  but  as  time  goes  on,  the  sphincters  become  lax  and 
atonic,  the  attachment  of  the  mucous  membrane  to  the  sub- 
mucous tissue  less  and  less  firm,  and,  finally,  the  bowel  is  more 
often  prolapsed  than  not.  The  result  of  the  constant  exposure 
is  inflammation  of  the  mucous  Uning  accompanied  by  a  catarrhal 
discharge,  and  in  cases  of  long  standing  this  may  be  succeeded 
by  ulceration  or  even  sloughing  of  the  prolapsed  parts,  the  latter 
being  usually  the  result  of  a  strangulation  of  the  protrusion  by 
the  anal  orifice. 
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Pruritus  Ani. 

This  is  a  term  applied  to  a  sensation  of  itching  and  irritation 
of  the  anus  and  surrounding  skin.  It  complicates  piles,  or  may- 
result  from  the  presence  of  rectal  worms,  but  is  often  caused 
by  overfeeding  and  its  accompanying  constipation  and  congested 
liver  ;  it  is  also  common  in  gouty  subjects.  As  a  result  of  the 
irritation  and  consequent  scratching,  the  skin  may  become 
eczematous. 


CHAPTER  LXIV. 
PERITONITIS. 

Inflammation  of  the  peritoneum  may  be  either  acute  or  chronic, 
diffuse  or  locaUsed.  The  acute  inflammations  are  usually  also 
diffuse,  but  the  chronic  are  not  necessarily  locahsed,  although  this 
is  frequently  the  case. 

Acute  diffuse  peritonitis  is  a  septic,  spreading  inflammation 
of  the  peritoneum.  It  may  result  from  such  causes  as  penetra- 
ting wounds  of  the  abdominal  wall ;  extension  of  inflammation 
from  neighbouring  parts — e.g.,  from  the  cellular  tissue  in  cases 
of  urinary  extravasation  ;  rupture  of  the  stomach  or  bowel,  or 
their  perforation  by  ulcers,  tumours,  or  foreign  bodies,  and  the 
escape  of  the  intestinal  contents — so-called  "  perforative  peri- 
tonitis "  ;  rupture  of  abscesses  into  the  peritoneum,  especially  of 
perityphhtic  abscesses  ;  gangrene  of  the  gut  following  strangula- 
tion, or  any  of  the  varieties  of  intestinal  obstruction  ;  and  septic 
conditions  of  the  system,  such  as  septicaemia  and  pyaemia. 

The  commencement  of  peritonitis  is  marked  by  a  great  disten- 
sion of  the  vessels,  and  a  consequent  reddening  of  the  inflamed 
part.  This  is  usually  very  noticeable,  and  at  once  attracts 
attention  when  the  abdomen  is  opened  at  a  post-mortem  inspec- 
tion. As  the  inflammation  progresses  the  redness  becomes  less 
noticeable,  the  surface  appears  dull,  and  on  closer  examination 
this  alteration  in  colour  is  foimd  to  be  the  result  of  exudation, 
which  covers  the  inflamed  parts  with  a  thin  layer  of  fibrin,  and 
causes  the  surface  of  the  intestine  to  assume  a  finely  granular  or 
ground-glass  appearance.  Very  soon,  as  the  exudation  increases, 
the  serous  surface  becomes  flocculent,  and  shreds  of  fibrin  in  the 
form  of  a  fine  network  may  be  seen  crossing  each  other  in  an 
irregular  fashion.    The  fibrin  also  causes  adhesion  of  the  folds  of 

intestine,  so  that  the  latttr  are  found  to  be  stuck  together  and 
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partially  fixed  to  the  parietal  peritoneum.  The  intestines  them- 
selves are  greatly  distended,  and  contain  large  quantities  of  gas — a 
condition  which  results  from  paralysis  of  their  muscular  coats. 

In  the  later  stages  of  septic  peritonitis,  the  serous  cavity  is 
more  or  less  filled  by  fluid,  which  at  first  is  serous  and  blood- 
stained, but  soon  assumes  a  flocculent  appearance,  A\ith  shreds  of 
fibrin  floating  in  it,  and  finally  becomes  purulent.  The  fluid 
collects  in  the  most  dependent  parts,  and  especially  in  the  pelvis, 
but  it  is  also  prone  to  become  localised  by  adhesions  formed 
between  the  intestinal  folds,  and  may  thus  form  collections  shut 
ofi  in  parts  from  the  general  peritoneal  cavity.  The  intestinal 
walls  are  also  swollen  by  exuded  fluid,  and  softened  so  that  they 
are  easily  lacerated  ;  in  some  cases  the  distended  capillaries  give 
way  and  cause  small  sub-serous  petechise  or  ecchymoses. 

Microscopical  examination  shows  that  in  the  early  stages  of 
the  affection  there  is  an  exudation  of  serum  and  leucocytes,  and 
a  separation  of  the  endotheUal  cells  which  hne  the  serous  mem- 
brane. As  the  inflammation  progresses,  red  blood-cells  exude, 
and  the  coagulated  fibrin  is  deposited  on  the  inflamed  surface  or 
floats  in  flakes  in  the  exudation.  More  and  more  leucocytes 
make  their  appearance,  and  soon  the  fluid  is  so  laden  with  them 
as  to  become  sero-pm'ulent  or  purulent.  Sometimes  free  gas, 
the  result  of  decomposition,  is  found  in  the  abdominal  cavity. 
In  acute  diffuse  peritonitis  the  conditions  described  are  found 
in  all  parts  of  the  serous  membrane,  but  where,  as  is  usually  the 
case,  the  inflammation  has  extended  from  some  definite  place, 
there  all  the  signs  will  be  found  more  accentuated  and  advanced 
than  elsewhere. 

The  bacteriology  of  acute  peritonitis. — It  is  easy  enough,  by 
the  injection  of  irritant  chemical  substances  into  the  peritoneum 
of  an  animal,  to  set  up  an  aseptic  peritonitis,  but  there  is  httle 
doubt  that  those  forms  of  peritonitis  which  are  met  with  chnically 
are  always  due  to  bacterial  infection.  Considering  the  frequency 
with  which  infection  comes  from  the  intestine,  it  is  not  surprising 
to  find  that  the  various  intestinal  bacteria  play  a  predominant 
part  in  the  process.  Even  where  the  gut  is  not  the  primary 
source  of  the  infection,  there  is  evidence  that  micro-organisms 
can  traverse  the  inflamed  and  damaged  intestinal  wall,  and  thus 
appear  in  the  peritoneum  as  secondary  infections. 
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Some  \NTiters  have  distinguished  two  forms  of  acute  peritonitis. 
One  is  due  to  a  pure  infection  ■with  one  or  another  of  the  pyogenic 
cocci  and  has  been  termed  septic  peritonitis  in  the  more  restricted 
sense.  The  other  is  a  putrid  peritonitis  due  to  a  mixed  infection 
with  various  intestinal  bacteria. 

The  more  important  organisms  concerned  are  as  follows. 
Staphylococcus  pyogenes  aureus  and  albus  are  not  infrequently 
met  with  in  the  severer  forms  of  peritonitis.  A  white  staphy- 
lococcus of  low  virulence,  presumably  identical  with  Staphy- 
lococcus epidermidis  albus  has  been  shown  by  Dudgeon  and 
Sargent  to  play  a  common  and  important  part  in  the  disease. 
Even  effusion  of  blood  into  the  peritoneum  from  traumatic  causes 
is  speedily  followed  by  the  appearance  of  this  coccus  in  the 
effused  fluid,  and  these  writers  suggest  that  this  organism  may 
even  play  a  conservative  role  by  promoting  the  advent  of  phago- 
cytes and  the  formation  of  adhesions.  Streptococcus  pyogcTies 
constitutes  one  of  the  most  dangerous  of  all  peritoneal  infections, 
but  is  not  amongst  the  most  common.  It  is  noteworthy  that 
residence  in  the  peritoneum  appears  to  confer  a  vastly  increased 
\drulence  upon  this  organism,  so  that  infection  by  it,  through  a 
chance  prick  at  a  post-mortem  examination,  is  liable  to  be 
followed  by  dangerous  and  even  fatal  results. 

Much  more  common  than  Streptococcus  pyogenes  are  strepto- 
cocci of  relatively  low  virulence  derived  from  the  intestine,  where 
they  are  naturally  present  as  saprophytes  in  large  numbers. 
They  are  usually  short-chained  forms,  and  are  commonly  asso- 
ciated with  Bacillus  coh  in  perforative  peritonitis. 

The  pneumococcus  is  by  no  means  rare  in  peritonitis,  and  many 
of  the  cases  formerly  regarded  as  "  idiopathic  "  have  now  been 
shown  to  depend  on  infection  by  this  organism.  The  peritonitis 
produced  is  purulent,  but  tends  to  run  a  more  benign  course  than 
that  due  to  Streptococcus  pyogenes. 

The  commonest  of  all  infecting  agents  in  peritonitis  is  Bacillus 
coli  communis,  especially  common  in  perforative  peritonitis  and 
as  a  secondary  infection  in  peritonitis  from  other  causes.  It  is 
probably  a  hardier  organism  than  most  of  the  saprophytes  of 
the  intestine,  and  in  mixed  infections  may  survive  longer  than 
other  species  and  finally  appear  in  pure  culture.  Other  organisms 
which  have  been  found  in  peritonitis  are  Bacillus  pyocyaneus 
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and  B.  proteus — the  latter  especially  in  putrid  infections.  Little 
attention  has  hitherto  been  paid  to  the  anaerobic  bacilli  in  peri- 
tonitis, yet  in  appendicitis  and  perforative  peritonitis  they  are 
very  commonly  present  and  probably  play  an  important  part 
in  the  inflammatory  process.  One  of  the  commonest  is  the 
B.  aerogenes  capsulatus  of  Welch. 

The  gonococcus  is  occasionally  met  with  in  infections  spreading 
from  the  female  generative  organs. 

Acute  diffuse  peritonitis,  in  the  absence  of  treatment,  is  almost 
invariably  fatal.  It  is  accompanied  by  severe  collapse,  with 
persistent  sickness  and  constipation,  and  the  general  symptoms 
of  septic  poisoning.  In  otherwise  healthy  adults  there  is  usually 
severe  pain,  and,  at  first,  pyrexia  ;  but  in  old  and  feeble  patients 
there  is  often  but  little  pain,  and  the  temperature  is  frequently 
sub-normal. 

Sub-acute  and  chronic  localised  peritonitis  commonly  results 
from  an  extension  of  some  inflammatory  process  in  or  around 
one  of  the  viscera.  Thus,  it  is  frequently  caused  by  inflammation 
of  the  cellular  tissue  around  the  caecum,  of  the  uterus  or  ovaries, 
of  the  bladder  in  cases  of  chronic  cystitis,  &c.  It  is  found  in  the 
neighbourhood  of  chronic  ulcers  of  the  stomach  and  duodenum, 
and  around  the  liver  in  cirrhosis.  In  another  class  of  cases  it 
results  from  the  irritation  of  new  growths — e.g.,  cancer  of  the 
hver,  pancreas,  stomach,  &c. — or  may  be  set  up  by  contusion  of 
any  part  of  the  abdominal  wall. 

The  appearances  met  "with  in  this  form  of  peritonitis  are  very 
similar  to  those  seen  in  the  earher  stages  of  the  acute  form  of 
the  disease  already  described.  The  redness,  however,  is  less 
marked,  and  the  exudation  of  fluid  is  but  shght.  In  these  cases, 
moreover,  there  is  a  tendency  to  the  development  of  fibrous 
adhesions,  and,  in  place  of  the  slight  stickiiiess  seen  in  the  acute 
inflammation,  there  is  a  formation  of  fibrous  tissue,  which  causes 
fixation  of  various  viscera  to  one  another  or  to  the  abdominal 
parietes.  These  fibrous  bands  are  in  some  cases  gradually  elon- 
gated by  the  constant  dragging  of  the  attached  tissues,  and  may 
thus  at  some  future  time  be  a  cause  of  entanglement  and  strangu- 
lation of  intestine  in  the  manner  already  described  in  the  chapter 
on  Intestinal  Obstruction.  In  their  mode  of  formation  these 
bands  do  not  differ  from  the  fibrous  tissue  which  forms  the  scar 
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in  the  case  of  a  wound  ;  they  are  developed  from  the  exuded  cells, 
and  the  blood-vessels  which  at  first  permeate  them  often  subse- 
quently shrivel  and  disappear. 

Chronic  diffuse  peritonitis  may  be  the  sequel  of  habitual 
engorgement  of  the  serous  membrane  resulting  from  diseased 
conditions  of  the  heart,  lungs,  or  liver  ;  it  is  also  met  with  in 
cases  of  chronic  interstitial  nephritis.  In  cases  of  disseminated 
new  growth — such,  e.g.,  as  results  sometimes  from  maUgnant 
ovarian  disease — chronic  peritonitis,  with  effusion  of  plastic 
lymph  and  the  formation  of  adhesions,  is  of  common  occurrence. 
The  changes  met  with  in  the  locahsed  form  of  the  disease  are 
seen  in  the  diffuse  variety  spread  over  a  larger  area,  but  thicken- 
ing of  the  serous  membrane  is  more  common  in  the  diffuse  than 
in  the  locahsed  affection.  Another  and  very  important  cause 
of  chronic  diffuse  peritonitis  is  tubercle.  In  examples  of  this 
form  of  inflammation,  the  serous  membrane  becomes  thickly 
studded  with  grey  tubercles,  which  in  some  cases  are  present  in 
such  numbers  as  almost  completely  to  cover  the  whole  secreting 
surface.  There  is  much  matting  of  the  intestinal  coils,  and 
exudation  of  a  considerable  amount  of  fluid  ;  the  mesenteric 
glands  are  commonly  much  enlarged,  and  often  form  masses  of 
large  size,  to  which  the  intestines  become  adherent.  Tuberculous 
peritonitis  is  often  part  of  a  general  tuberculosis. 


CHAPTER  LXV. 

DISEASES  OF  THE  VERMIFORM  APPENDIX. 

Catarrhal  inflammation. — Like  other  parts  of  the  intestines,  the 
vermiform  appendix  may  be  the  seat  of  catarrh ;  probably  it 
often  shares  in  catarrhal  inflammation  of  the  caecum.  It  is, 
however,  much  less  able  to  recover  quickly  from  the  effects  of 
inflammation  than  are  other  portions  of  gut,  and  the  attacks  are 
very  liable  to  recur  ;  these  facts  are  perhaps  partially  explained 
by  the  narrowness  of  the  attachments  of  the  appendix,  and  by 
the  consequent  difficulty  which  its  veins  and  lymphatic  vessels 
must  find  in  emptying  their  contents,  and  so  relieving  the 
congestion  and  oedema  which  ensue  on  inflammation. 

The  swollen  mucous  membrane  also  tends  to  occlude  the  orifice 
leading  into  the  caecum,  and  thus  causes  the  products  of  inflam- 
mation to  be  retained  in  the  appendix,  and  a  similar  retention  is 
in  other  cases  due  to  a  kinking,  bending  or  twisting  of  the 
appendix  from  the  dragging  of  adhesions  around  it.  As  in  other 
catarrhal  inflammations  the  secretion  from  the  inflamed  mem- 
brane, although  at  first  mucoid,  becomes  in  time  purulent,  and 
thus  the  appendix  may  be  distended  by  pus  which  cannot  find  an 
exit  into  the  caecum. 

As  a  result  of  several  attacks  the  appendix  becomes  perma- 
nently swollen  and  oedematous,  so  that  it  may  be  as  large  as  a 
finger,  and,  its  peritoneal  coat  sharing  in  the  inflammatory 
process,  may  contract  adhesions  to  the  surrounding  viscera  or 
to  parts  of  the  abdominal  wall.  When  situated  in  a  natural 
position  the  appendix  usually  becomes  adherent  to  the  iliac  fossa, 
the  caecum,  or  a  coil  of  small  intestine,  but  in  cases  where  the 
caecum  is  loosely  attached  by  a  long  mesentery  the  appendix  may 
pass  into  the  pelvis,  and  may  become  adherent  to  the  ovary, 
broad  ligament,  rectum,  ureter,  or  pelvic  peritoneum.     Finally, 
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it  is  certain  that  after  a  prolonged  catarrh  the  appendix  may 
ulcerate. 

The  attacks  of  inflammation  vary  greatly  in  intensity,  and 
the  symptoms  differ  in  proportion,  but  there  is  always  cohcky 
pain,  and  usually  vomiting,  in  addition  to  which  there  may  be 
considerable  intestinal  distension  and  symptoms  of  peritonitis. 
In  many  patients  there  is  left  a  good  deal  of  permanent  tender- 
ness, with  perhaps  some  swelhng ;  when  this  is  the  case  the 
appendix  will  almost  always  be  found  in  an  unhealthy  condition, 
and  under  these  circumstances  a  relapse  may  occur  at  any  time. 

The  severity  of  the  symptoms  which  accompany  inflammation 
of  the  appendix,  and  which  seem  out  of  proportion  to  the  size 
and  importance  of  the  organ,  are  to  be  explained  by  the  frequent 
extension  of  the  inflammatory  process  to  the  neighbouring  peri- 
toneum. It  has  been  showTi  that  when  any  part  of  the  intestine 
is  acutely  inflamed,  the  bacteria  which  exist  normally  in  its 
lumen  are  able  to  penetrate  the  softened  walls,  thus  invading  the 
surrounding  peritoneum  and  causing  peritonitis.  It  is  a  for- 
tunate thing  that  the  ordinary  intestinal  microbes  are  of  relatively 
low  virulence,  and  that  the  peritonitis  set  up  is  commonly  a 
locahsed  one.  The  adhesions  formed  in  slight  early  attacks  may 
have  a  conservative  result  of  much  importance  should  ulceration 
or  sloughing  comphcate  subsequent  relapses.  The  chief  bacteria 
concerned  have  been  described  in  the  preceding  chapter. 

Ulceration  due  to  Faecal  Concretions  and 
Foreign  Bodies. 

The  most  common  cause  of  ulceration  and  perforation  of  the 
appendix  is  the  impaction  of  a  fsecal  concretion.  Most  concre- 
tions are  oval  or  oat-shaped  masses  resembling  a  cherry-stone  or 
date-stone,  and  it  is  probably  this  similarity  which  has  given  rise 
to  the  very  prevalent  idea  that  ulceration  is  generally  due  to 
impaction  of  foreign  bodies.  The  concretions  vary  in  consis- 
tency, and  may  either  be  no  harder  than  firm  fseces,  or  may  feel 
as  hard  as  a  solid  foreign  body  ;  on  section  these  hard  masses 
often  appear  laminated,  and  they  occasionally  contain  cretaceous 
matter.  A  foreign  body  may  similarly  be  enclosed  in  a  fsecal 
mass  or  in  calcareous  material. 
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The  ultimate  results  of  the  impaction  of  a  fsocal  concretion  or 
of  a  foreign  body  are  much  the  same,  for  either  of  them  will 
cause  inflammation,  and,  in  time,  ulceration  of  the  mucous 
membrane,  with  perhaps  suppuration  in  the  parts  around. 

When  ulceration  has  commenced  the  neighbouring  tissues  soon 
become  inflamed,  and  it  depends  partly  on  the  position  of  the 
appendix  in  which  direction  the  inflammation  spreads. 

First. — It  may  extend  towards  the  peritoneum ;  an  event 
most  likely  to  occur  in  the  case  of  an  inflamed  appendix  lying 

Fig.  184. 


A  Twisted  Vermiform  Appendix  containing  a  Concretion. 

free  amongst  coils  of  intestine  in  the  iliac  fossa.  In  such  a  case, 
when  the  ulceration  has  not  yet  perforated  the  appendix,  the 
coils  of  intestine  very  often  become  adherent,  as  a  result  of 
plastic  peritonitis,  and  thus  the  appendix  becomes  shut  off  from 
the  general  peritoneal  cavity  by  adhesion,  and  is  itself  closely 
attached  to  its  surroundings  by  similar  adhesions.  If,  after  this 
has  taken  place,  suppuration  occurs  around  the  appendix,  or  if 
the  ulceration  extends  in  the  appendix  and  ultimately  perforates 
it,  the  fsecal  matter  thus  set  free  and  the  pus  will  be  shut  off  from 
the  general  peritoneal  cavity  by  the  adherent  coils  of  intestine, 
and  an  abscess  will  form,  whose  walls  are  composed  in  part  of 
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peritoneal  adhesions,  gut,  and  the  appendix  itself ;  the  patient 
being  thus  saved  for  the  time  from  general  peritonitis.  If,  imder 
these  conditions,  the  pus  be  evacuated  by  a  timely  incision,  the 
usual  course  of  the  case  is  towards  recovery,  but  it  is  evident 
that  if  left  alone  the  adhesions  are  more  liable  to  yield  as  the 
abscess  enlarges  than  are  the  abdominal  walls,  and  that  at  any 
time  general  peritonitis  may  result  from  extension  of  the  suppu- 
ration. Further,  it  is  plain  that  if,  when  a  peritoneal  abscess 
has  been  opened,  an  attempt  be  made  to  remove  the  appendix  by 
separating  it  from  its  adhesions,  it  is  very  probable  that  the 
peritoneal  cavity  will  be  opened  and  a  risk  of  general  peritonitis 
incurred. 

In  some  cases,  however,  adhesions  do  not  form  sufficiently  early 
or  firmly  enough  to  protect  the  peritoneal  cavity,  and  then  if 
pus  forms  around  the  appendix,  or  if  the  latter  ulcerates  or 
sloughs  as  a  result  of  torsion,  of  inflammatory  swelUng,  or  of  the 
impaction  of  fseces  or  of  a  foreign  body,  the  inflammation  at 
once  involves  the  peritoneum,  and  general  peritonitis  supervenes. 

Secondly. — The  inflammation  may  extend  towards  the  cellular 
tissue  in  the  iliac  fossa.  In  this  case  the  pus  tends  to  collect 
superficially  to  the  iliacus  muscle,  and,  tracking  towards  Pou- 
part's  ligament,  involves  the  cellular  tissue  of  the  abdominal  wall. 
In  such  cases  there  is  generally  some  oedema  and  swelhng  of  the 
abdominal  wall,  and  at  a  later  stage  redness  and  increased  heat 
of  the  skin,  conditions  which  are  not  generally  found  when  the 
inflammation  spreads  towards  the  peritoneum,  and,  imhke  what 
is  found  in  these  latter  cases,  when  the  cellular  tissue  is  involved 
the  symptoms  of  peritonitis  are  generally  absent.  Collections  of 
pus  in  the  iliac  fossa  tend  to  point  above  Poupart's  hgament. 

When  an  abscess  connected  with  the  vermiform  appendix  points 
or  is  opened  by  the  surgeon,  it  usually  heals  up  in  time  with 
proper  treatment,  even  if  there  be  some  fsecal  matter  in  the  dis- 
charge, and,  if  a  fsecal  fistula  result  from  an  abscess  in  the  right 
ihac  region  it  will  almost  always  be  found  to  communicate  with 
an  opening  in  the  caecum.  In  most  cases  the  pus  around  an 
inflamed  appendix  tracks  towards  the  ihac  fossa  or  passes  down 
to  the  pelvis,  and  it  may  find  an  exit  for  itself  through  the  caecum 
or  rectum  or  the  vagina.  In  other  cases  it  tracks  upwards  and 
backwards,  and  may  either  form  a  deep  lumbar  abscess  or  pass 


588  ri.rERATTON  OF  THE  APPENDIX. 

up  towards  the  liver  and  form  a  sub-diaphragmatic  abscess.  Any 
suppuration  around  an  inflamed  appendix  may  be  complicated  by 
secondary  abscesses  in  the  liver  or  by  septic  pneumonia.  Exten- 
sion of  inflammation  to  the  main  veins  may  cause  phlebitis  and 
thrombosis  with  consequent  swelling  of  the  leg  and  thigh,  and 
this  luoic  connnonly  affects  the  left  side  than  the  right. 

Tuberculous  disease  and  ulceration  of  the  appendix  may  result 
ill  similar  complications  to  those  just  described,  but  are  not  of 
common  occurrence  and  usually  run  a  chronic  course. 

Malignant  disease  may  also  simulate  simple  inflammation  of 
the  appendix.  It  is  a  comparatively  rare  condition  and  is  seldom 
diagnosed  before  operation.  The  growth  may  be  a  columnar- 
celled  carcinoma,  but  in  several  cases  which  have  been  recorded 
the  disease  has  been  of  a  singularly  chronic  nature,  devoid  of  any 
tendency  to  give  rise  to  secondary  growths,  and  occurring  at  an 
earher  age  than  is  usually  the  case  in  true  cancer.  The  micro- 
scopical appearances  in  these  cases  have  been  not  unhke  those 
seen  in  endotheliomata  of  the  parotid  region. 


CHAPTER  LXVI. 

GALL-STONES. 

There  are  two  chief  causes  leading  to  the  formation  of 
gall-stones  :  (1)  stagnation  of  bile,  present  in  all  cases,  and 
(2)  bacterial  infection  of  the  gall-bladder,  present  in  a  majority 
of  cases. 

Varieties. — (1)  The  common  type  is  laminated,  and  is  com- 
posed mainly  of  cholesterin,  with  a  variable  amount  of  bilirubin- 
calcium,  in  concentric  rings.  There  is  sometimes  a  superficial 
coating  of  calcium  carbonate.  The  concretions  are  usually 
multiple  and  faceted,  and  vary  widely  in  size.  They  are  almost 
invariably  associated  with  infection  of  the  gall-bladder — a 
catarrhal  cholecystitis — and  the  cholesterin  seems  chiefly  derived 
from  the  cast-ofi  epithelium,  rather  than  from  the  bile. 

(2)  The  radiating  crystalhne  stone,  formed  of  almost  pure 
cholesterin.  This  type  is  not  very  common  :  the  stone  is  usually 
single  and  oval  in  shape. 

(3)  Small  stones  and  gravel  consisting  almost  entirely  of  bili- 
rubin-calcium.  These  concretions  are  blackish  in  colour  :  the 
larger  ones  may  be  faceted,  but  they  are  usually  irregular  in 
form  and  associated  wdth  much  fine  biliary  gravel.  This  type 
seems  due  to  bihary  stagnation  alone,  and  is  seen  in  the  bile-ducts 
as  well  as  in  the  gall-bladder. 

(4)  Stones  of  pure  calcium  carbonate  have  been  described, 
but  are  certainly  very  rare. 

Mixed  stones. — In  very  many  cases  where  gall-stones  have 
been  the  cause  of  inflammation  and  obstruction  they  are  com- 
posed of  a  mixture  of  cholesterin  and  a  ring  of  more  calcareous 
material  around  it,  and  this  ring  may  either  be  very  thin  or 
else  may  form  the  greater  part  of  the  whole  concretion. 

The  great  majority  of  all  gall-stones  are  formed  in  the  gall- 
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bladder,  but  there  is  no  doubt  that  some  of  the  stones  may 
originate  in  the  hepatic  ducts  themselves. 

The  pathological  effects  of  gall-stones  may  be  divided  into 
those  due  to  mechanical  obstruction  and  those  due  to  inflamma- 
tion ;  but  in  a  majority  of  cases  both  these  conditions  are  found 
in  varying  degrees. 

The  gall-bladder  becomes  distended  if  the  cystic  duct  is 
temporarily  obstructed  from  time  to  time  by  the  passage  of 
stones  which  can  traverse  it,  or  the  duct  itself  may  be  perma 
nently  distended  by  a  stone  which  lodges  in  the  duct  but  yet 
permits  the  passage  of  some  of  the  bile  and  mucus.  In  other 
cases  the  cystic  duct  is  completely  blocked  by  a  stone  so  that 
nothing  can  pass  it,  and  then  the  gall-bladder  becomes  distended 
with  the  mucus  which  it  secretes,  and  "  dropsy  "  of  the  gall- 
bladder results.  In  such  cases  the  gall-bladder  may  be  distended 
slowly  till  it  becomes  as  large  as,  or  even  larger  than,  an  orange, 
and  has  been  known  to  contain  a  quart  of  fluid. 

If  a  stone  passes  into  the  common  duct  it  may  be  small  enough 
to  traverse  it  and  enter  the  duodenum,  and  very  many  stones 
are  no  doubt  passed  in  this  way.  It  is  probable  that  all  the 
very  small  cholesterin  stones  are  subsequently  dissolved  in  the 
intestines,  but  larger  or  harder  stones  may  be  found  in  the 
faeces. 

If  the  stone  is  not  very  small  it  will  cause  more  or  less  severe 
pain  in  its  passage  and  set  up  an  attack  of  "  bihary  cohc,"  and 
this  may  be  followed  by  an  attack  of  transient  jaundice. 

If  a  stone  is  too  large  to  pass  into  the  bowel  it  may  remain 
in  the  common  duct,  and  a  good  many  stones  may  lodge  in  the 
duct  without  completely  obstructing  it.  In  such  cases,  however, 
there  is  generally  sufficient  obstruction  to  the  free  passage  of 
bile  to  cause  occasional  sUght  jaundice,  and  in  some  patients  the 
jaundice  may  be  very  marked.  In  a  few  cases  the  stone  lodges 
in  the  very  mouth  of  the  common  duct,  and  may  thus  completely 
stop  the  passage  of  bile,  a  condition  which  would  result  in 
permanent  chronic  jaundice. 

If  in  any  such  way  the  passage  of  bile  is  obstructed,  the 
common  duct  becomes  dilated,  and  in  time  this  dilatation  may 
extend  into  the  hepatic  ducts  and  their  branches,  and  cause 
them  to  be  distended  with  bile.     But  the  gall-bladder  does  not 
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become  distended  at  all  if  the  stoppage  is  in  the  common  duct 
alone.  Stoppage  of  the  cystic  duct  is  the  only  cause  of  distension 
of  the  gall-bladder. 


Fig.  185. 


A  Dilated  Common  Bile-duct  showing  the  effects  of  the 
passage  of  Calculi  and  their  probable  impaction  at  one  time 
in  the  duodenal  orifice.  The  opening  into  tlie  duodenum  is 
indicated  by  a  narrow  glass  rod.  The  common  and  hepatic 
ducts  are  seen  greatly  dilated.  The  gall-bladder  and  cystic 
duct  are  not  dilated  at  all. 


Inflammation  comphcating  gall-stones  may  be  limited  to  the 
gall-bladder  or  may  extend  to  the  ducts.  In  the  first  case  the 
condition  is  called  Cholecystitis,  and  this  may  be  either  "  suppu- 
rative "  or  "  catarrhal." 
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In  some  cases  the  suppuration  is  very  acute  and  may  be      I 
associated  with  symptoms  of  general  sepsis,  as  well  as  with 
severe  local   pain  and  tenderness.     The  gall-bladder,  in   these       , 
conditions,  is  very  red  and  inflamed,  its  wall  is  thickened,  softened      I 
and  oedematous,  and  its  cavity  full  of  pus  which  cannot  obtain 


Fig.  180. 


The  Gall-bladckr.  with  part  ut  tin  undt  r  .Miiface  of  the 
Liver  from  a  case  of  Calculus-impaction  in  the  cystic  duct. 
The  dilatation  is  confined  to  the  gall-bladder  and  cystic  duct. 
The  gall-bladder  contained  4  oz.  of  clear  fluid  and  many 
small  calculi. 

an  exit  on  account  of  the  swollen  state  of  the  mucous  membrane 
of  the  cystic  duct.  If  not  relieved  by  operation,  the  sup- 
puration may  extend  to  the  peritoneum  and  set  up  peritonitis, 
or,  more  rarely,  the  matter  may  discharge  into  the  adherent 
colon  or  duodenum. 

Such  acute  cases  are,  however,  rare,  and  much  more  often 
the  gall-bladder  is  filled  with  mucus  and  pus  which  obtains 
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imperfect  exit  by  the  cystic  duct.  Under  these  circumstances 
the  gall-bladder  becomes  chronically  swollen  and  often  very 
thickened,  and  can  be  felt  as  a  tumour  below  the  right  costal 
cartilages. 

In  yet  other  cases  the  gall-bladder  is  not  distended  at  all,  but 
as  a  result  of  chronic  inflammation  becomes  very  much  thickened 
and  contracted.  Such  a  gall-bladder  becomes  very  adherent  to 
the  liver,  the  duodenum,  colon  and  the  gastro-cohc  omentum,  and 
in  some  of  these  cases  the  inflammation  results  in  a  fistulous 
commmiication  between  the  gall-bladder  and  the  bowel.  It  is 
in  this  way  that  stones  of  very  large  size  may  pass  into  the 
duodenum,  and  occasionally  they  may  be  so  large  as  to  block 
the  intestine  and  cause  intestinal  obstruction.  When  this 
occurs,  the  usual  site  of  the  lodgment  of  the  stone  is  the  ileum 
close  to  the  ileo-caecal  valve. 

In  addition  to  inflammation  of  the  gall-bladder,  or  "  chole- 
cystitis," gall-stones  may  be  complicated  by  inflammation  of 
the  gall-ducts,  or  "  cholangitis."  In  most  cases  this  is  of  a 
catarrhal  nature  and  is  not  a  serious  compHcation,  but  in  others 
it  is  more  acute  and  serious,  and  may  result  in  "  suppurative 
cholangitis  "  with  symptoms  of  general  sepsis,  and  often  asso- 
ciated with  rigors  and  pyrexia.  In  a  few  cases  this  may  result 
in  an  extension  of  the  suppuration  to  the  hver  and  the  formation 
of  a  hepatic  abscess,  but  this  is  fortunately  of  rare  occurrence. 
Another  rare  complication  is  inflammation  of  the  portal  vein 
or  "  pyle-phlebitis."  This  is  a  most  serious  and  often  fatal 
condition,  for  it  is  hable  to  lead  to  suppuration  in  the  liver  witli 
multiple  abscesses  and  general  pyaemia. 

It  will  thus  be  seen  that  gall-stones  may  cause  many  and 
various  troubles,  and  that,  while  some  of  them  are  transient  and 
not  serious,  others  are  both  serious  and  dangerous  to  life. 
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CHAPTER  LXVII. 

DEFORMITIES,  INJURIES,  AND  DISEASES  OF  THE 
FACE  AND  SKULL. 

Hare-Lip  and  Cleft  Palate. 

The  causes  of  the  deformities  known  as  "  hare-lip  "  and  "  cleft 
palate  "  are  best  explained  by  reference  to  the  development  of 
the  face.  The  nose  and  mouth  at  first  form  one  large  cavity, 
which  is  subsequently  partitioned  off  by  growths  from  its  roof 
and  lateral  boundaries.  From  the  roof  the  "  naso-frontal 
process  "  descends,  and  from  the  tissues  forming  it  there  are 
developed  in  the  middle  Une  the  nose  with  its  septum,  the  central 
portion  of  the  lip,  and  the  pre-maxillary  bone,  or  that  portion 
of  the  upper  jaw  which  carries  the  incisor  teeth.  The  naso-buccal 
cavity  is  thus  separated  into  two  lateral  portions,  which  are  sub- 
sequently represented  on  each  side  by  the  nostril  and  the  antrum. 

From  the  sides  of  the  common  canity  two  other  processes 
simultaneously  develop,  and  grow  inwards  towards  the  middle 
hue.  These  are  named  the  "  maxillary  processes,"  or  the 
"  superior  maxillary  plates,"  and  from  them  the  cheeks,  the 
sides  of  the  hps,  and  the  whole  of  the  upper  jaw,  with  the  excep- 
tion of  the  inter-maxillary  bone,  are  formed,  the  cavity  of  the 
nose  being  now  shut  off  from  that  of  the  mouth  by  the  hard  palate. 

Both  hare-hp  and  cleft  palate  result  from  a  failure  in  the 
normal  union  between  the  naso-frontal  and  the  maxillary  pro- 
cesses. If  that  part  of  the  latter  which  forms  the  lateral  portion 
of  the  hp  fails  to  join  on  one  side  with  the  central  portion  of  the 
lip,  a  "  single  hare-Hp  "  results.  If  the  failure  occurs  on  both 
sides,  the  hare-hp  is  said  to  be  double. 

If  the  two  maxillary  plates  do  not  fuse  in  the  middle  line  of 

the  palate  posteriorly,  the  uvula  is  bifid  or  the  soft  palate  cleft. 
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If  the  failure  to  join  is  more  complete  the  hard  palate  is  fissured, 
the  fissure  being  in  the  middle  hne  posteriorly,  but  running  to 
one  side  or  another  of  the  inter-maxillary  bone  anteriorly,  and 
thus  is  seen  in  front  as  a  cleft  between  the  lateral  incisor  and  the 
canine  tooth.     In  hare-hp  the  deformity  may  consist  of  nothing 
more  than  a  shght  notch  on  the  mucous  edge  to  one  side  of  the 
middle  hne.     More  commonly,  however,  there  is  a  greater  failure, 
and  the  cleft  passes  through  the  whole  depth  of  the  hp  and 
perhaps  into  the  nostril.     When  the  deformity  is  double,  the 
central  portion  of  the  hp  may  be  attached  to  the  end  of  the  nose. 
In  the  shghter  varieties  of  cleft  palate,  as  already  mentioned, 
the  soft  palate  alone  may  be  imphcated,  but  in  the  more  common 
form,  where  the  cleft  extends  to  the  bony  structures,  the  imper- 
fection results  in  a  communication  between  the  nose  and  mouth, 
with  consequent  difficulty  in  swallowing  and  sucking,  combined 
with  a  nasal  intonation  of  the  voice.     The  reason  why  the  cleft 
in  the  hard  palate  is  in  the  middle  line  behind,  but  to  one  side  in 
front,  is  that  the  posterior  parts  of  the  palatine  processes  are 
formed  from  the  maxillary  plates  alone,  whilst  the  arch  is  com- 
pleted in  front  by  the  inter-maxillary  bone.     The  fissure  behind 
is  thus  a  cleft  between  the  two  maxillary  plates  ;  in  front  between 
the  maxillary  plate  and  the  naso-frontal  process,  or  that  part  of 
the  latter  called  the  "  inter-maxillary  bone." 

The  nasal  septum  is  usually  attached  below  to  the  palatine 
process  on  the  side  opposite  to  that  on  which  the  deformity 
occurs.  In  some  instances,  however,  the  cleft  is  double  in  front, 
the  inter-maxillary  bone  not  being  united  to  the  maxillae  on  either 
side,  in  which  case  the  nasal  septum  also  is  unattached  except 
to  the  inter-maxillary  bone. 

It  only  remains  to  be  added  that  in  severe  examples  of  cleft 
palate  there  is  almost  always  hare-hp,  and  that  vice  versa,  bad 
cases  of  the  latter  are  usually  comphcated  by  cleft  palate.  The 
incisor  teeth  in  cases  of  cleft  palate  are  commonly  undeveloped  or 
imperfectly  formed. 

Meningocele  and  Encephalocele. 

Cerebral  meningocele  and  encephalocele  are  protrusions  of  the 
cerebral  membranes  or  of  the  brain  itself  through  abnormal 
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apertures  in  the  skull.     The  most  common  site  for  such  a  protru- 
sion is  the  occipital  region,  just  behind  the  foramen  magnum. 

In  other  cases  the  tumour  appears  at  the  anterior  fontanelle  ; 
at  the  root  of  the  nose,  between  the  nasal  and  frontal  bones  ;  at 
the  base  of  the  skull,  passing  into  the  nares  or  pharynx ;  and 
lastly,  at  the  external  angles  of  the  orbit. 

The  membranes  that  are  protruded  are  the  dura  mater  and 
arachnoid,  the  cyst  being  distended  by  cerebro-spinal  fluid. 
When  the  cyst  contains  brain  matter,  the  latter  is  generally 

Fig.  187. 


Occipital  Meningocele. 

thrust  out  by  distension  of  the  ventricles  \\dth  fluid.     Meningocele 
is  commonly  associated  with  hydrocephalus. 

Traumatic  Meningocele  or  Traumatic 
Cephalhydrocele. 

These  terms  have  been  applied  to  a  fluid  swelling  in  the  scalp 
which  occasionally  follows  fracture  of  the  skull  in  infants  or  very 
young  children,  and  communicates  with  the  interior  of  the  cranial 
cavity. 

The  history  of  these  cases  is  that  after  an  injury  to  the  skull 
of  an  infant  a  fluid  swelhng  is  noticed  on  the  head,  and  is  com- 
monly taken  to  be  hsematoma.  After  a  few  days  or  weeks  the 
swelling  is  noticed  to  pulsate,  and  increases  in  size.  Its  develop- 
ment is  not  productive  of  any  symptoms,  and  if  the  child  does 
not  die  of  coincident  brain  injury  the  tumour  appears  to  cause  no 
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serious  or  fatal  illness.  In  most  cases  the  swelling  gradually 
increases  in  size,  and  as  it  does  so  the  definite  edges  of  an  aperture 
in  the  skull  can  be  plainly  felt.  In  one  case  I  have  seen  there 
was  also  considerable  eversion  of  the  bone  surrounding  the  cleft. 
In  a  few  cases  no  pulsation  has  been  detected. 

Post-mortem  examination  shows  that  there  has  been  originally 
a  fracture  of  the  skull  with  a  laceration  of  the  dura  mater,  and 
that  the  cerebro-spinal  fluid  has  thus  been  enabled  to  escape  into 
the  tissues  of  the  scalp.     It  is  further  clear  that  in  some  cases 

Fig.  188. 


Frontal  Meningocele. 

there  has  been  also  a  laceration  of  the  brain  and  a  communication 
established  between  the  external  fluid  swelhng  and  the  lateral 
ventricle  of  the  affected  side. 

In  all  cases  the  original  fissure  in  the  bone  rapidly  increases  in 
size,  and  in  the  case  from  which  the  accompanpng  drawing  was 
made,  the  aperture  measured  three  inches  in  length  and  three- 
quarters  of  an  inch  in  width,  although  the  injury  was  only  ten 
weeks  old.     (See  Fig.  189.) 

The  explanation  offered  for  the  formation  of  these  swelhngs  in 
the  case  of  fractures  of  the  skulls  of  infants  is  that,  on  account 


598  DISEASES  OF  THE  SCALP. 

of  the  close  attachment  of  the  dura  mater,  this  membrane  is 
more  hkely  to  be  torn  than  it  is  in  adult  skulls,  whilst,  on  account 
of  the  thinness  and  flexibility  of  the  skull,  the  bone  is  pecuharly 
liable  to  be  driven  inward,  and  to  wound  not  only  the  dura  mater 
but  also  the  brain  beneath  it.  The  rapid  increase  in  size  of  the 
aperture  in  the  bone  is  more  difficult  to  account  for,  but  it 
appears  to  me  that  it  may  be  either  due  to  an  injury  to  the 
ossifying  centre  of  one  of  the  cranial  bones,  or  may  result  from 
absorption  caused  by  the  pressure  of  the  fluid  which  occupies  the 
cleft. 

Fig.  189. 


Skull  showing  a  large  Aperture  in  the  right  parietal  bone 
in  a  case  of  Traumatic  Meningocele. 


Diseases  of  the  Scalp. 

Although  the  scalp  is  the  seat  of  various  growths,  there  are 
not  many  of  them  which  are  in  any  way  pecuhar  to  this  situa- 
tion, yet  some  of  them  require  special  mention  on  account 
of  certain  conditions  associated  Avith  their  development  in  this 
region. 

Dermoid  cysts  are  of  comparatively  common  occurrence  in 
the  frontal  region,  and  close  to  the  margin  of  the  hairy  scalp. 
They  are  always  situated  beneath  the  deep  fasciae,  and  form 
rounded  swellings  about  as  large  as  a  nut,  and  seldom  larger. 
Although  congenital  in  their  origin,  they  frequently  do  not  attain 
a  sufficient  size  to  attract  attention  before  the  third  or  fourth 
year.     In  some  rare  cases  the  bone  beneath  these  cysts  is  deficient, 
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and  the  edges  of  an  aperture  in  the  skull  may  be  felt,  the  tumour 
thus  lying  directly  on  the  dura  mater,  and  in  some  cases  being 
attached  to  it. 

Sebaceous  cysts  of  the  scalp  are  common  in  middle  life  and 
old  age.  They  are  frequently  multiple,  and  form  rounded 
swellings  thinly  covered  ynth  hair,  and  of  various  sizes.  On 
account  of  the  absence  of  subcutaneous  tissue  in  the  scalp,  the 
base  of  such  a  cyst  is  closely  attached  to  the  aponeurosis  of  the 
occipito-frontalis,  and  this  may  easily  be  wounded  and  the  loose 
cellular  tissue  beneath  opened  if  the  cyst  is  dissected  out  instead 
of  being  split  open  and  shelled  out  as  is  generally  done. 

Other  tumours  of  the  scalp  are  nsevus,  cirsoid  aneurysm,  seba- 
ceous adenoma,  and  soft  fibroma,  whilst  both  epithelioma  and 
rodent  ulcer  are  also  met  with  in  this  situation.  A  peculiar 
innocent  tumour  of  the  scalp  is  the  so-called  "  benign  epithe- 
homa  " — an  encapsuled  growth  somewhat  resembhng  a  seba- 
ceous cyst,  but  filled  by  a  folded  ingrowth  of  squamous  epithe- 
lium in  some  respects  recalling  that  of  squamous-celled  carcinoma. 

Of  the  tumours  of  the  skull  itself,  the  most  important  are  the 
ivory  exostoses  and  the  pulsating  sarcomata.  The  former  have 
been  already  described  in  the  chapter  on  Tumours  of  Bone.  The 
sarcomata  appear  to  originate  in  some  cases  from  the  dura  mater, 
and  in  others  from  the  diploe.  In  either  case  the  cranium  is  soon 
perforated,  and  the  growth  becomes  prominent  beneath  the  scalp. 
On  account  of  its  relations  to  the  dura  mater  the  pulsation  of  the 
brain  is  readily  transmitted,  and  is  a  prominent  feature  in  these 
cases.  Such  growths  are  in  a  considerable  proportion  of  instances 
multiple,  and  an  examination  of  the  bones  of  a  skull  so  diseased, 
shows  that  the  apertures  made  by  the  tumours  are  singularly 
circular  and  cleanly  cut,  looking  almost  hke  trephine-holes. 

Injuries  of  the  Head. 

The  common  injuries  of  the  scalp  do  not  call  for  any  lengthened 
description,  although  there  are  a  few  points  which  require 
mention.  On  account  of  the  density  of  the  scalp,  and  the 
absence  of  subcutaneous  tissue,  womids  of  this  region  do  not 
readily  cease  bleeding,  the  vessels  being  unable  to  retract  or 
contract  efficiently  by  reason  of  the  toughness  of  the  tissue  which 
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surrounds  them.  If  a  scalp-wound  suppurates,  the  pus  is  very 
Hable  to  become  diffused  in  the  loose  cellular  tissue  beneath  the 
aponeurosis,  although  this  will  not  occur  if  the  aponeurosis  has 
not  been  injured. 

Contusions  of  the  scalp  are  very  liable  to  cause  the  formation 
of  blood  tumours  or  hapmatomas,  for  the  cellular  tissue  beneath 
the  occipito-frontalis  offers  little  or  no  resistance  to  the  escape  of 
blood  from  an  injured  vessel,  and  thus  the  aponeurosis  may 
become  widely  separated  by  a  collection  of  blood  beneath  it. 
Such  an  effusion  is  called  a  "  sub-aponeurotic  cephalhsematoma." 
In  another  class  of  cases  blood  may  be  extravasated  beneath  the 
pericranium,  and  form  a  "  sub-pericranial  cephalhsematoma." 
Here  the  blood  tumour  is  smaller,  and  is  limited  by  the  attach- 
ment of  the  pericranium  to  the  sutures,  so  that  whereas  in  the 
first-mentioned  variety  the  blood  tumour  is  irregular  in  size  and 
shape,  and  is  unlimited  in  severe  cases  except  by  the  attachment 
of  the  occipito-frontalis,  in  the  second  variety  the  tumour  does 
not  extend  beyond  the  limits  of  the  bone  which  has  been  con- 
tused ;  the  bone  in  question  is  commonly  the  parietal  bone,  and 
the  subjects  of  the  injury  are  infants  or  young  children.  In  all 
cases  of  sub-pericranial  effusions,  the  blood-clot  beneath  the 
periosteum  feels  to  have  a  very  hard  bone-hke  ridge  round  the 
margin,  wliilst  the  swelhng  is  soft  in  the  centre.  For  this  reason 
these  cases  are  sometimes  mistaken  for  instances  of  depressed 
fracture,  the  hard  ridge  being  mistaken  for  the  edge  of  the 
broken  bone.  Hsematomas  of  both  varieties  are  usually  entirely 
absorbed  without  difficulty,  and  require  no  surgical  interference. 

Concussion  o£  the  Brain. — The  post-mortem  appearances  of 
cases  which  during  life  presented  the  symptoms  commonly 
recognised  as  those  of  "  concussion  of  the  brain,"  give  but  little 
pathological  support  to  the  use  of  a  misleading  title.  The  cases 
fall  into  one  of  three  classes  : — 1st,  contusion  and  laceration  of 
the  brain,  "wdth  hsemorrhage  into  the  membranes  ;  2nd,  diffuse 
ecchymosis  of  the  brain  ;  3rd,  diffuse  meningeal  haemorrhage 
without  severe  cerebral  injury.  Secondary  complications,  the 
result  of  inflammation,  are  dealt  with  on  page  604. 

Of  these  three  classes,  the  first  is  undoubtedly  the  most 
common,  and  in  at  least  nine  out  of  every  ten  cases  of  "  concus- 
sion of  the  brain  "  contusions  or  lacerations  will  be  found  on 
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post-mortem  examination.  It  is,  of  course,  perfectly  certain 
that  many  cases  of  such  injury  recover,  and  it  is  probable  that 
even  severe  lacerations  are  not  necessarily  fatal.  I  have  made 
very  many  post-mortem  examinations  of  these  cases,  and  have 
usually  found  tearing  of  the  under  surface  of  the  frontal  lobes 
where  they  rest  on  the  irregular  orbital  plates  of  the  frontal  bone, 
or  of  the  temporo-spheroidal  lobe  where  it  lies  on  the  rocky  mass 
of  the  petrous  bone,  and  have  also  found  considerable  bruising 
of  these  parts  when  during  life  there  were  but  few  symptoms, 
and  when  death  had  resulted  from  other  causes.  In  any  of  tliis 
class  there  may  be  considerable  haemorrhage  beneath  the  pia 
mater,  or,  if  the  latter  be  torn,  as  it  usually  is,  into  the  arachnoid 
cavity  ;  in  many  patients  this  hsemorrhage  is  the  direct  cause 
of  death  by  means  of  pressure  on  the  cerebrum  and  the  super- 
vention of  coma. 

Diffuse  ecchymosis  is  much  more  rare  than  is  localised  lacera- 
tion. I  have  seen  one  or  two  examples  of  it,  the  best  marked 
case  being  that  of  a  girl  of  nineteen,  who  died  after  unconscious- 
ness of  three  days'  duration  without  coma  or  paralysis.  After 
death  neither  the  meninges  nor  the  cerebral  surface  showed  any 
abnormal  appearance,  but  on  section  the  brain  was  found  dotted 
over  in  all  parts  by  numerous  minute  ecchymoses,  the  largest  of 
which  were  but  little  bigger  than  a  pea  ;  they  evidently  resulted 
from  the  rupture  of  numerous  minute  vessels. 

The  third  class,  where  the  chief  lesion  is  a  diffuse  meningeal 
hsemorrhage,  is  necessarily  difficult  to  separate  from  the  first,  in 
which  there  is  both  laceration  of  the  brain  and  effusion  of  blood. 
It  is  indeed  evident  that  if  blood  collects  in  large  quantities  in 
the  sub-arachnoid  space  or  the  arachnoid  cavity,  there  must  be 
some  rupture  of  a  vessel  in  the  pia  mater  on  the  surface  of  the 
brain,  and  in  these  cases  the  brain  also  is  commonly  found  lacer- 
ated by  the  injury  or  by  the  effused  blood.  There  are,  however, 
a  few  cases  in  which  the  brain  is  but  little  torn,  and  I  have  made 
a  post-mortem  examination  of  a  case  in  which  the  sub-arachnoid 
space  contained  a  large  quantity  of  blood  which  had  been  effused 
from  a  lacerated  branch  of  the  middle  cerebral  artery,  the  brain 
itself  being  practically  uninjured.  In  cases  such  as  this  it  is 
evident  that  death  may  result  from  compression  of  the  brain, 
but  the  lesion  is  not  necessarily  fatal. 
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Lastly,  it  must  be  mentioned  that  cases  are  recorded  in  which 
death  has  rapidly  followed  on  head  injury,  and  no  lesion  has 
been  discovered  post-mortem.  It  is  yery  doubtful  indeed 
whether  such  cases  of  cerebral  concussion  occur  at  all,  and  it  is 
certain  that  they  are  extremely  rare.  Many  of  them  probably 
are  really  instances  of  injury  to  the  cervical  spine,  and  of  lacera- 
tion of  the  spinal  cord.  I  have  myself  twice  performed  post- 
mortem examinations  on  men  who  have  died  quickly  after  head 
injuries,  and  who  were  partially  unconscious  after  the  accident 
which  proved  fatal.  In  each  case  the  cause  of  death  was  supposed 
to  be  concussion,  and  in  each,  when  I  found  no  lesion  of  the 
brain  or  its  membranes,  I  examined  the  neck,  and  found  fracture 
of  the  cervical  spine  high  up,  and  laceration  of  the  spinal  cord. 
Had  the  latter  not  been  examined,  death  would  certainly  have 
been  attributed  to  concussion  of  the  brain  mthout  the  presence 
of  any  discoverable  lesion. 

Intra-Cranial  Haemorrhage. 

In  cases  of  meningeal  haemorrhage  the  blood  may  collect  in 
different  situations,  namely,  (a)  between  the  dura  mater  and  the 
bone  ;  {h)  in  the  sub-dural  space  or  arachnoid  cavity  ;  (c)  in 
the  sub-arachnoid  space. 

In  the  first  variety,  the  haemorrhage  is  commonly  the  result 
of  laceration  of  the  middle  meningeal  artery.  This  vessel  is  more 
Hkely  to  give  way  than  are  the  other  arteries  of  the  meninges, 
because  it  grooves  the  cranium  very  deeply,  and  because  th^ 
bone  in  question  is  very  thin.  Lacerations  of  these  vessels  are 
indeed  almost  invariably  the  result  of  fracture  of  the  parietal  or 
squamous  bones,  the  artery  being  torn  at  the  seat  of  fracture. 
On  account  of  the  size  of  the  injured  vessel,  blood  is  Hable  to 
be  expelled  with  considerable  force,  and  thus  the  dura  mater 
is  gradually  separated  over  a  considerable  area.  The  effused 
blood,  however,  can  only  collect  at  the  expense  of  pressure  upon 
the  subjacent  brain,  and  thus  in  typical  cases  there  is  a  history 
of  slowly  developing  drowsiness  and  hemiplegia,  culminating 
after  an  hour  or  two  in  coma  and  in  death.  In  many  cases, 
however,  the  typical  symptoms  are  masked  by  the  symptoms  of 
shock  and  concussion,  which  result  from  the  same  injury  which 
produced  the  fracture. 
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A  post-mortem  examination  of  a  case  of  sub-dm-al  haemorrhage 
shows  considerable  swelHng  of  the  temporal  fossa,  caused  by  the 
escape  of  blood  through  the  fissure  in  the  bone,  and  a  blood-clot 
of  considerable  size — often  as  large  as  half  an  orange — between 
the  bone  and  the  dura  mater.  Beneath  this  the  brain  is  either 
flattened,  or,  in  severe  cases,  its  normally  convex  surface  may  be 
actually  concave. 

Haemorrhage  into  the  arachnoid  cavity  has  been  already  dealt 
A\'ith  in  connection  with  the  question  of  concussion  of  the  brain, 
but  in  those  cases  where  the  lesion  is  not  a  fatal  one,  the  extra- 
vasated  blood  may  either  become  absorbed  or  encysted.  The 
latter  event  is  comparatively  common,  the  encapsulation  of  the 
fluid  resulting  from  adhesion  of  the  opposed  serous  surfaces  at 
the  edges  of  the  extravasation,  and  being  caused  by  the  irritation 
set  up  by  the  blood.  The  extravasated  blood  is  said  in  some 
cases  to  midergo  further  change,  its  fibrin  being  deposited,  its 
red  corpuscles  disintegrated,  and  its  colouring-matter  being 
removed  after  the  lapse  of  a  considerable  time. 

But,  although  haemorrhage  into  the  arachnoid  cavity  is  not 
necessarily  immediately  fatal,  the  retention  of  the  blood  in  the 
arachnoid  sac  may  be  productive  of  serious  symptoms  of  cerebral 
irritation,  and,  in  some  recorded  cases,  of  insanity.  Thus,  I  have 
seen  a  man  who  was  originally  admitted  into  a  London  hospital 
for  concussion,  and  who  remained  unconscious  for  several  weeks. 
After  three  months  he  was  discharged,  but  was  never  able  to 
resume  his  work.  He  then  began  to  suffer  from  severe  headaches 
and  frequent  fits,  as  well  as  from  attacks  of  violent  and  cause- 
less passion.  A  year  after  the  accident  he  was  admitted  into 
St.  Bartholomew's  Hospital,  in  a  semi-comatose  state,  super- 
vening upon  numerous  fits,  and  in  a  dying  condition.  A  post- 
mortem examination  showed  a  large  collection  of  blood-stained 
dark  fluid  in  the  sub-dm'al  space.  On  the  other  hand,  I  have, 
quite  by  chance,  found  a  blood-cyst  in  the  arachnoid  as  large  as  a 
hen's  egg,  in  a  patient  who  never  complained  of  any  head  symptoms 
at  all,  and  in  whom  I  could  obtain  no  history  of  severe  injury. 

The  effusion  of  blood  in  the  sub-arachnoid  space  does  not 
require  any  special  description.  If  not  effused  in  quantities 
large  enough  to  prove  fatal,  it  appears  to  be  satisfactorily 
removed. 
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Intra-Cranial  Suppuration. 

Suppuration  within  the  skull  may  result  from  injury  under  • 
various  circumstances. 

First  it  may  follow  on  the  symptoms  of  concussion,  and  may 
complicate  and  result  from  a  laceration  of  the  brain.  In  such 
cases  the  inflammation  generally  commences  within  two  or  three 
days  of  the  injury,  and  spreading  over  the  cerebral  cortex  from 
the  seat  of  laceration,  causes  a  difiuse  suppuration  beneath  the 
pia  mater,  the  meningitis  being  caused  by  an  extension  of  inflam- 
mation from  the  subjacent  grey  matter.  In  my  experience  this 
form  of  intra-cranial  suppuration  is  very  rare. 

Secondly,  in  cases  of  severe  contusion  the  bone  forming  the 
vault  of  the  skull  may  become  acutely  inflamed,  just  as  the  tibia 
might  from  a  similar  injury.  The  acute  osteitis  is  liable  to  ter- 
minate in  necrosis  of  the  bone  and  in  the  formation  of  pus  around 
it,  and  although  this  necrosis  is  in  some  cases  hmited  to  the 
external  table,  in  others  the  inner  table  also  necroses,  and  then 
the  pus  accumulates  between  the  dura  mater  and  the  bone  as  well 
as  beneath  the  scalp.  The  collection  of  pus  beneath  the  scalp 
gives  rise  to  a  swelhng  of  an  inflammatory  nature,  to  W'hich  the 
name  of  "  Pott's  puffy  swelhng  "  has  for  many  years  been  appUed, 
and  which  differs  in  no  way  from  similar  swelhngs  formed  in 
connection  vnih  diseased  bone  elsewhere.  If  the  swelhng  be 
incised,  bare  dead  bone  is  fomid  beneath  it,  and,  as  in  the  case  of 
acute  osteitis  elsewhere,  pygemia  is  a  common  comphcation.  On 
account  of  the  collection  of  pus  between  the  dura  mater  and  the 
bone,  symptoms  of  compression  of  the  brain  may  ensue,  and  if  no 
treatment  be  adopted  death  may  result  from  this  cause,  or  else 
from  an  extension  of  inflammation  to  the  arachnoid  cavity  and 
the  supervention  of  diffuse  meningitis.  Symptoms  of  this  form 
of  intracranial  suppuration  do  not  usually  supervene  till  about 
eight  or  ten  days  after  injury. 

Thirdly.  Abscesses  may  form  in  the  brain  itself,  and  probably 
result  from  laceration  of  the  cerebral  substance.  Cerebral 
abscesses  resulting  from  injury  are  usually  of  very  slow  forma- 
tion, and  may  attain  a  considerable  size  in  the  substance  of  the 
hemispheres  ^^^thout   producing  any  definite  symptoms  until 
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they  reach  the  grey  niatter  of  the  cortex  or  of  the  large  gangha 
at  the  base.  It  may  thus  be  weeks  or  even  months  after  an 
accident  when  the  first  symptoms  of  cerebral  abscess  supervene. 
Fourthly.  In  cases  of  fracture  of  the  cranial  bones  meningitis 
going  on  to  suppuration  may  result  either  from  irritation  of  the 
membranes  by  fragments  of  the  inner  table,  or  from  the  extension 
of  septic  inflammation  from  the  outside  in  cases  of  compound 
fractures.  This  form  of  intra-cranial  suppuration  may  occur  at 
almost  any  period  after  the  infliction  of  the  injury. 

Hernia  Cerebri. 

Hernia  cerebri  is  a  protrusion  of  brain-substance  through  an 
aperture  in  the  cranial  bones  resulting  from  injury.  It  usually 
complicates  compound  fractures  of  the  vertex  in  which  the  dura 
mater  has  been  torn,  and  is  the  consequence  of  inflammation  of 
the  exposed  and  oftentimes  injured  cerebrum. 

The  protruded  mass,  or  hernia,  in  these  cases  consists  of  brain 
matter  and  of  granulation-tissue,  and  contains  more  of  the  latter 
than  of  the  former.  It  varies  in  size,  but  is  seldom  larger  than 
a  hen's  egg  ;  its  colour  is  bright  red  ;  it  is  soft  and  vascular,  and 
pulsates  synchronously  with,  the  heart.  The  aperture  in  the  bones 
through  which  it  passes  is  commonly  much  smaller  than  is  the 
most  prominent  part  of  the  swelling. 

The  course  of  cases  of  hernia  cerebri  differs  greatly.  When 
the  subjacent  brain  is  inflamed  death  commonly  ensues,  but  in 
many  cases  where  the  exposed  brain  is  kept  clean  and  aseptic  the 
meninges  around  the  hernia  become  adherent,  the  latter  soon 
ceases  to  increase,  cicatrisation  of  the  skin  wound  ensues,  and  as 
the  scar  tissue  forms  and  contracts,  the  hernia  itself  gradually 
shrinks,  and  is  finally  covered  in  by  fibrous  tissue.  I  have  several 
times  seen  cases  run  this  favourable  course. 


CHAPTER  LXVIII. 

SURGICAL  COMPLICATIONS  OF  MIDDLE  EAR 
DISEASE. 

Inflammation  of  the  middle  ear  or  tympanic  cavity  may  be 
caused  in  almost  innumerable  ways,  and,  although  sometimes  very 
acute  in  its  onset,  more  often  runs  a  sub-acute  course.  It  is 
very  commonly  a  sequel  of  scarlatina  and  measles,  and  in  other 
cases  is  caused  by  exposure  to  cold.  It  is  very  frequently  due  to 
extension  of  inflammation  from  the  pharynx,  tonsils  or  naso- 
pharynx, and  in  its  more  chronic  forms  is  commonly  the  result 
of  some  obstruction  to  nasal  respiration,  such  as  adenoid  growths. 
The  inflammation  is,  at  first,  almost  invariably  catarrhal  in 
nature,  but  when  untreated  it  is  very  liable  to  go  on  to  suppura- 
tion, and  when  this  occm'S  the  membrana  tympani  is  usually 
perforated,  or  in  part  destroyed  in  the  extension  of  the  suppura- 
tion. In  many  cases  the  perforation  in  the  membrane  heals  and 
the  hearing  is  recovered ;  but,  especially  when  no  treatment  is 
adopted,  the  perforation  may  not  close,  and  a  chronic  muco- 
purulent catarrh  may  persist  for  years.  It  is  especially  in  cases 
of  this  class  that  serious  iutra-cranial  comphcations  may  ensue, 
for,  when  the  tympanic  cavity  has  once  become  the  seat  of  septic 
infection,  further  changes  may  result,  which  prepare  the  way  for 
more  serious  affections. 

When  a  chronic  muco-purulent  catarrh  has  become  estabhshed 
the  inflammation  is  Mable  to  cause  ulceration  of  the  mucous 
membrane  and  extension  of  the  inflammatory  process  to  the 
ossicles  and  to  the  bony  walls  of  the  tympanic  cavity,  conditions 
which  often  result  in  necrosis  of  the  ossicles  and  caries  of  the 
temporal  bone.  In  this  manner  the  tympanic  cavity  may  be 
enlarged  by  destruction  of  its  bone,  and  the  inflammatory  process 
usually  extends  to  the  mastoid  cells  and  affects  in  a  similar  way 

their  hning  membrane  and  bony  walls. 
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Otitis  media,  apart  from  inim-y,  is  due  to  an  infection  by 
micro-organisms.  The  bacteriology  of  inflammation  and  suppu- 
ration of  the  middle  ear  has  been  carefully  investigated  in  recent 
years.  The  organisms  most  frequently  encountered  in  acute 
processes  are  the  streptococcus  pyogenes,  the  Staphylococcus 
pyogenes  albus  and  aureus,  and  the  pneumococcus.  These  are 
occasionally  found  in  pure  culture  ;  but  more  commonly  several 
forms  occur  together.  It  is  probable  that  these  organisms  wander 
into  the  tympanic  caxdty  through  the  Eustachian  tubes,  and,  the 
hning  of  this  ca\dty  being  in  a  predisposed  condition,  produce 
inflammatory  or  suppurative  changes  ;  the  same  organisms  have 
been  obtained  whether  the  otitis  was  suppurative  or  merely 
catarrhal  or  exudative.  It  is  interesting  to  remark  that  pneu- 
mococci  have  been  frequently  found  in  cases  of  acute  suppura- 
tion, for  these  organisms  occur  normally  in  the  nose  or  mouth  of 
many  indi\aduals.  When  otitis  media  occurs  as  a  complication 
of  acute  infective  fevers,  or  scarlatina,  measles,  diphtheria, 
influenza  and  small-pox,  streptococci  are  most  commonly  found, 
although  in  a  few  rare  cases  of  diphtheria  the  bacillus  of  Klebs- 
Loffler  has  been  met  with.  In  chronic  otitis  media,  or  in  oto- 
rrhoea,  the  streptococci  or  pneumococci  are  found  but  seldom  ; 
generally  staphylococci  in  combination  with,  putrefactive  orga- 
nisms have  been  obtained  from  the  foetid  pus.  In  some  cases 
of  chronic  ear  disease  the  aspergillus  niger,  a  black  mycehal 
fungus,  has  been  seen,  gi\ing  the  pus  and  the  tympanic  ca\dty 
a  pecuhar  dark  stippled  appearance.  When  the  pus  has  a  gieen 
or  blue  colour  this  is  due  to  the  bacillus  pyocyaneus.  The  tubercle 
bacillus  has  also  been  found  in  the  middle  ear. 

Cholesteatomata  (margaritomata)  are  generally  the  result  of 
chronic  purulent  otorrhoea,  and  are  produced  by  an  epidermoid 
change  or  metaplasia  of  the  epithelium  hningthe  tympanic  cavity, 
by  which  this  becomes  squamous  and  horny.  This  cast-ofi 
epithelium  is  constantly  shed  into  the  pus,  and  is  retained  in  the 
middle  ear,  where  it  dries  up.  Then,  more  and  more  scales  are 
gradually  added,  and  the  dried  mass  becomes  moulded  into  a 
round  tumour,  which  fills  up  the  middle  ear,  or  the  entrance  of 
the  mastoid  cells,  and  acting  as  a  foreign  body  fosters  the  chronic 
inflammatory  process  and  thereby  favours  its  own  growth.  In 
appearance  these  cholesteatomatous  masses  are  white  and  glisten- 
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ing  in  colour,  and  on  section  consist  of  concentric  layers  of  large 
squamous  cells,  amongst  which  pus,  debris  and  cholesterin 
crystals  are  found.  They  vary  in  size  from  a  millet  seed  to  a 
pigeon's  egg.  Not  all  cholesteatomata,  however,  are  due  to  a 
retention  of  shed  squamous  epithelium  in  diseased  ears,  for  some 
seem  to  be  due  to  a  primary  growth  in  the  mucous  lining  of  the 
middle  ear  or  in  the  dura  mater.  Virchow  was  the  first  to 
describe  these  growths,  and  his  description  applied  to  ghstening 
bodies  which  he  detected  in  the  dura  mater.  It  is  a  matter  of 
some  difficulty  to  explain  their  origin  there,  and  the  subject 
requires  re-investigation.  We  may,  however,  assume  quite  safely 
that  the  cholesteatomata  which  are  found  in  connection  with 
chronic  middle-ear  disease  are  not  actual  new  growths,  but 
retention  products,  or  epithehal  sequestra. 

The  complications  of  middle-ear  disease  are  many  and  serious, 
and  may  be  classified  as  follows  : 

(a)  Acute  infective  osteitis. 

(b)  Sinus  phlebitis. 

(c)  Meningitis. 

{d)  Cerebral  and  cerebellar  abscesses. 
(a)  Acute  Infective  Osteitis. — It  has  already  been  explained 
that  after  prolonged  middle-ear  disease  there  is  often  some  caries 
and  chronic  osteitis,  and  it  is  easy  to  see  that  bone  in  such 
a  condition  may  very  easily  become  more  acutely  inflamed  at 
any  time  from  exposure  to  cold,  the  retention  of  inflammatory 
products,  or  the  admission  of  irritating  matters  or  fluids  into  the 
middle  ear.  The  results  of  this  acute  osteitis  are  most  evident  in 
the  mastoid  region,  and  the  pus  commonly  makes  its  way  to  the 
surface  of  that  bone  behind  the  ear,  and  causes  the  formation  of 
a  mastoid  abscess.  In  other  cases,  however,  which  are  untreated, 
the  periosteum  may  be  stripped  of?  the  cranial  bones,  and  the  pus 
may  burrow  \\ddely  beneath  the  scalp,  causing  a  diffuse  cellulitis 
of  this  region  which  may  completely  mask  the  original  ear  trouble. 
More  rarely  the  matter  extends  downwards  to  the  under-surface 
of  the  mastoid  bone,  and  passing  beneath  the  attachments  of  the 
muscles  in  this  situation,  may  burrow  into  the  tissues  of  the  neck. 
But  serious  as  these  comphcations  are,  the  case  becomes  still 
more  serious  when,  as  the  result  of  the  osteitis,  the  pus  makes  its 
way  to  the  cranial  aspect  of  the  bone,  and  forms  a  "  sub-dural 
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abscess  "  between  the  duia  mater  aud  the  skull ;  it  very  rarely 
happens  that  recovery  can  result  in  such  a  case  without  surgical 
assistance,  and  the  injEiammation  is  pecuharly  hable  to  extend 
and  cause  "  sinus  phlebitis  "  or  diffuse  meningitis. 

In  cases  of  acute  osteitis  the  condition  of  the  patient  is  much 
the  same  as  it  is  when  one  of  the  long  bones  is  attacked  by  the 
same  disease,  and  high  fever,  and,  perhaps,  rigors  and  symptoms 
of  pyaemia  are  to  be  expected.    {Vide  "  Diffuse  Periostitis,  &c.") 

(&)  Sinus  Phlebitis  is  the  term  commonly  employed  to  indicate 
inflammation  of  the  cerebral  sinuses,  and  especially  of  the  lateral 
sinus.  This  comphcation  is  almost  always  the  result  of  a  direct 
extension  of  inflammation  from  the  mastoid  bone  to  the  dura 
mater  enclosing  the  sinus,  and  its  development  is  cjuickly  com- 
plicated by  the  formation  of  clot  on  the  inner  surface  of  the 
inflamed  wall.  In  most  cases,  unfortunately,  the  mischief  does 
not  end  here,  for,  the  inflammatory  process  being  an  infective 
one,  micro-organisms  extend  into  the  coagulum,  and  bacterial 
poisons  find  an  extrance  into  the  venous  stream.  The  coagula- 
tion of  the  blood  often  extends  a  Uttle  way  down  the  internal 
jugular  vein,  and  may  even  reach  as  far  as  the  left  innominate 
vein.  In  most  cases  the  passage  of  blood  through  the  sinus  is 
arrested  by  the  clotting,  but  in  some  a  channel  is  kept  open  by 
the  flowing  blood,  which  thus  passes  to  the  heart  over  a  surface 
composed  of  disintegrating  septic  clot,  portions  of  which  are 
constantly  washed  into  the  general  circulation.  There  is  thus 
a  pecuhar  habihty  to  the  occurrence  of  septic  infarcts  in  the 
lungs. 

In  cases  of  sinus  phlebitis  the  symptoms  are  essentially  those 
of  pyaemia,  rigors  being  frequent  and  the  temperatm'e  very  high. 
When  the  jugular  vein  is  involved  in  the  neck  there  may  be 
great  tenderness  and  difficulty  of  movement,  but  the  same 
symptoms  may  also  be  due  to  inflammation  of  the  lymphatic 
glands  in  this  situation,  resulting  from  the  neighbouring  infective 
process. 

(c)  Meningitis. — This  may  occur  either  as  a  circumscribed 
serous  effusion,  or  as  a  diffuse  purulent  inflammation  of  the  pia- 
mater  and  arachnoid,  the  latter  being  unfortunately  the  more 
common.  Meningitis  may  result  either  from  the  extension  of 
suppuration  from  a  sub-dural  or  a  cerebial  abscess,  or  else  from 
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a  iliioct  extension  of  inlianunation  from  the  inflanietl  bone,  more 
especially  in  cases  where  the  roof  of  the  tympanic  cavity  is 
involved.  The  symptoms  may  be  either  those  of  meningitis 
alone  or  of  the  other  affections  to  which  the  meningitis  itself 
owes  its  cause. 

(d)  Cerebral  and  Cerebellar  Abscess.— Abscess  in  any  part  of 
the  brain  is  usually  the  result  of  extension  of  an  infective  inflam- 
mation from  the  bone  to  the  cerebral  substance  along  the  course 
of  a  small  vein  or  lymphatic.  It  does  not  commonly  complicate 
either  acute  osteitis,  sub-dural  abscess,  or  sinus  phlebitis.  The 
usual  positions  for  such  abscesses  are  the  temporo-sphenoidal 
lobe  in  its  anterior  part — resulting  from  a  spread  of  inflammation 
through  the  thin  bone  forming  the  roof  of  the  tympanum — and 
the  lateral  lobe  of  the  cerebellum  ;  the  latter  position  is  much  the 
more  uncommon. 

The  symptoms  in  cerebral  abscess  are  referable  to  the  affection 
of  the  brain  substance,  and  are  not  usually  those  of  blood  poison- 
ing from  the  absorption  of  the  products  of  the  inflammation,  the 
temperature  being  usually  slightly  raised  or  even  sub-normal,  and 
the  suppuration  running  a  very  slow  course.  So  long  as  the  pus 
is  confined  within  the  white  matter  of  the  temporo-sphenoidal 
lobe,  and  the  abscess  does  not  by  its  size  cause  pressure  on  the 
cortex,  the  symptoms  may  be  limited  to  marked  slowness  of  pulse, 
occasional  vomiting,  slow  cerebration,  drowsiness  and  slow  speech, 
with,  perhaps,  optic  neuritis  ;  but,  when  the  cortex  is  involved, 
muscular  spasms,  epileptiform  convulsions  commencing  in  one 
limb  or  in  the  face,  and  sometimes  complete  paralysis  of  one 
limb,  and  even  hemiplegia  may  occur. 
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SPINA  BIFIDA  AND  CONGENITAL  SACRAL 
TUMOURS. 

A  SPINA  BIFIDA  is  a  Congenital  deformity  of  the  spinal  canal,  •with 
protrusion  of  a  portion  of  its  contents  in  the  form  of  a  cystic 
tnmour.  * 

The  bony  deformity  which  is  present  in  these  cases  consists  of 
a  deficiency  in  tlie  laminae  and  spines  of  one 
or  more  vertebrse,  the  spinal  canal  being  thus 
left  miclosed  posteriorly.  The  laminae  may 
be  merely  stunted,  but  in  bad  cases  are  com- 
pletely everted,  so  as  to  stand  out  at  right 
angles  from  the  axis  of  the  spinal  column.  As 
rare  variations  may  be  mentioned — (a)  bony 
outgrowths  from  the  posterior  surface  of  the 
bodies  of  the  vertebrae  into  the  spinal  canal, 
which  may  protrude  through  the  centre  of 
the  cord  itself ;  (6)  cleavage  of  the  body  of  a 
vertebra,  and  protrusion  of  the  membranes 
anteriorly. 

The  common  position  of  a  spina  bifida  is 
the  lumbo-sacral  region,  but  it  may  occur  in 
any  part  of  the  spine.  In  most  cases  some 
five  or  six  of  the  vertebrae  are  deformed,  but 
in  exceptional  instances  the  whole  of  the  laminae  are  de- 
ficient from  the  atlas  do\vnwards.  Between  these  conditions  all 
grades  may  be  seen. 

The  structure  of  the  sac  and  the  composition  of  its  contents 
differ  in  different  specimens,  and  allow  of  a  sub-division  into 

*  For  a  full  account  of  the  morbid  appearances  found  in  different  cases  of 
spina  bifida,  see  a  report  of  a  committee  of  the  Clinical  Societ}'  in  vol.  xviii.  of 
their  '"  Reports."  from  which  this  chapter  has  been  in  great  part  compiled. 
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Portion  of  a  Spine 
from  a  case  of  Cer- 
vical Spina  Bifida, 
showing  the  absence 
of  the  laminae  and 
spinous  processes. 
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three  classes — first,  meningocele  ;  second,  meningo-myelocele  ; 
third,  syringo-myclocele. 

In  meningocele  the  sac  is  composed  of  dura  mater  and 
arachnoid,  but  contains  neither  the  spinal  cord  nor  any  nerves, 
and  is  distended  by  the  sub-arachnoid  or  cerebro-spinal  fluid. 
It  is  doubtful  whether  one  layer  of  the  arachnoid  alone  is  ever 
protruded,  though  this  condition  has  been  described.  In  such 
cases  the  sac  would  contain  the  arachnoid  fluid. 

In  meningo-myelocele,  which  is  the  most  common  form  of  spina 
bifida,  the  sac  is  formed  by  the  dura  mater  and  arachnoid,  and 
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Spina  Bifida. — A  Meningo  -  myelocele.  One  bristle  has 
been  passed  from  the  sub-arachnoid  space  into  the  sac,  and 
another  has  been  placed  beneath  the  spinal  cord  just  before 
the  latter  becomes  spread  out  on  the  upper  part  of  the  sac- 
wall. 


contains  cerebro-spinal  fluid,  with  the  spinal  cord  and  its  nerves. 
In  lumbo-sacral  spina  bifida  the  spinal  cord  usually  passes  directly 
backwards,  and  the  filum  terminale  is  found  adherent  to  the 
lower  and  posterior  portion  of  the  sac.  In  some  specimens  the 
cord  becomes  adherent  to  the  upper  part  of  the  sac  as  soon  as  it 
enters  it,  and  is  spread  out  over,  and  incorporated  with,  the 
sac- wall  itself.  In  cases  of  spina  bifida  in  the  dorsal  or  cervical 
regions  the  spinal  cord  passes  through  the  sac,  re-enters  the  spinal 
canal,  and  is  found  in  its  natm'al  position  in  the  lumbar  region. 
In  its  passage  through  the  sac  it  may  be  free,  but  is  in  some 
instances  adherent  to  the  posterior  surface  of  the  sac- wall;  as  in 
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the  lumbo-sacral  class.     In  all  cases  of  spina  bifida  the  central 
canal  of  the  cord  is  Hable  to  be  distended. 

The  nerves  which  arise  from  that  part  of  the  spinal  cord  which 
is  included  in  the  spina  bifida  are  necessarily  themselves  within 
the  cavity  of  the  sac,  the  anterior  and  posterior  roots  being  often 
easily  differentiated  and  found  separated  from  one  another  by  a 
continuation  of  the  hgamentum  denticulatum.  That  part  of  the 
cord  which  is  fused  with  the  posterior  portion  of  the  sac-wall  also 
gives  ofi  nerve-roots,  and  thus  the  latter  appear  to  originate  from 
the  sac-wall  itself,  though  they  are  often  erroneously  described 
as  being  distributed  to  it.     (See  Fig.  191.) 

The  form  and  size  of  the  sac  vary  greatly.  At  birth  it  is  usually 
small,  not  larger  than  a  Tangerine  orange,  whilst  in  some  cases 
the  position  of  the  spina  bifida  is  marked  by  a  depression  instead 
of  a  swelhng.  During  the  first  few  days  of  life  the  sac  increases 
with  some  rapidity,  and  has  been  seen  to  measure  in  adults  as 
much  as  27  inches  round  its  base.  Its  shape  is  circular,  and, 
although  generally  sessile,  there  is  a  marked  constriction  where  it 
is  connected  with  the  trunk  ;  in  long-standing  cases  a  pedicle  is 
gradually  formed.  The  most  posterior  portion  of  the  sac,  or  the 
summit,  frequently  presents  a  median  groove,  furrow,  or  depression, 
to  which  the  name  of  "  the  umbilicus  "  has  been  given.  It  is 
generally  the  result  of  the  attachment  of  the  spinal  cord  in  this 
situation,  and  is  caused  by  the  unequal  distension  of  the  sac  by 
its  contained  fluid.  (See  Fig.  192.)  The  central  canal  of  the 
spinal  cord  has  been  seen  to  open  at  the  bottom  of  the  umbihcus. 
Occasionally,  the  sac  is  divided  into  partitions  by  septa,  and  these 
also  may  produce  depressions  or  grooves. 

The  coverings  of  the  sac  are  rarely  normal  skin  and  sub- 
cutaneous tissue.  In  most  cases  the  base  alone  is  covered  by 
skin,  which  gradually  thins  away  towards  the  fundus,  so  that 
the  summit  of  the  latter  is  either  covered  by  a  thin  layer  of 
epidermis  or  by  a  ghstening  membrane  composed  of  the  spinal 
membranes  or  of  the  thinned  and  adherent  cord. 

Syringo-myelocele  is  a  rare  form  of  spina  bifida  in  which  the 
central  canal  of  the  cord  is  immensely  distended  and  forms  the 
sac-cavity,  the  sac-wall  being  lined  by  the  expanded  spinal  cord 
itself.  At  first  sight  such  a  spina  bifida  might  easily  be  mistaken 
for  a  simple  meningocele,  for  no  nerves  traverse  the  sac-cavity. 
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Close  examination,  however,  shows  that  the  nerves  are  contained 
in  the  substance  of  the  sac-wall,  being  given  off  from  the  dis- 
tended cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same  nature 
as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  formation  of  any 
spina  bifida  consists  in  an  imperfect  development  of  the  mesoblast 
on  each  side  of  the  vertebral  furrow  from  which  the  spinal 
meninges  and  the  vertebral  laminae  are  normally  produced.  The 
mesoblast  being  deficient,  these  structm'es  remain  mideveloped 
in  varying  degrees. 

Fig.  192. 


Spina  Bifida,  showing  the  umbilicus  or  central  depression, 
where  the  spinal  cord  is  adherent  to  the  sac-wall. 

The  complications  of  spina  bifida  which  are  common  are  hydro- 
cephalus, talipes,  and  paralysis  of  the  rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spina  bifida  is 
death.  This  commonly  results  from  the  sac  giving  way,  an  event 
which  is  followed  by  myehtis  or  convulsions.  Other  children  die 
in  a  marasmic  condition,  without  any  very  definite  lesions  being 
present.  In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles,  the  sac 
gradually  shrinks  and  a  natural  cure  is  efiected. 

Congenital  Sacral  Tumours. 

The  congenital  tumours  which  occur  in  the  sacral  and  coccy- 
geal regions  may  conveniently  be  di\aded  into  three  classes — 
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(1)  dermoid  cysts  and  included  foetuses  ;    (2)  sacral  cysts  and 
sacral  lipomata  ;   (3)  coccygeal  cysts. 

(1)  Dermoid  cysts  are  commonly  met  ■v\'itli  in  the  middle  line 
of  the  back  and  are  covered  by  normal  skin.  In  many  cases  the 
tumour  is  an  irregularly  globular  mass  of  varying  consistency, 
and  on  section  is  found  to  contain  sebaceous  matter  and  hair, 
with  which  there  may  also  be  found  cartilage,  teeth,  and  bone. 
These  cysts  may  have  deep  attachments,  and  may  be  connected 
with  the  spinal  membranes. 

In  another  class  of  cases  there  is  a  defuiite  projecting  appendix 
protruding  from  the  exterior  wall  of  the  cyst,  and  bearing  a  more 
or  less  close  resemblance  to  a  tail.  In  other  examples,  again,  the 
protruding  portion  terminates  in  ill-developed  fingers  or  toes, 
and  on  dissection  is  found  to  be  an  imperfectly  formed  limb. 
Progressing  onward  from  this,  transition  is  easy  to  a  fully 
developed  lower  extremity,  which,  however,  is  rarely  as  large  as 
the  normal  Hmbs  ;  the  name  of  "  human  tripod  "  has  been  applied 
to  infants  with  such  an  appendage.  Further  stages  of  develop- 
ment of  the  attached  foetus  may  also  be  found.  Thus,  instead 
of  a  single  projecting  hmb  there  may  be  two  lower  extremities 
and  a  double  pehis  ;  or  there  may  be  in  addition  the  trunk  and 
extremities  of  a  so-called  "  parasitic  foetus  "  ;  whilst,  finally,  two 
well-formed  foetuses  may  exist  attached  to  each  other  in  the  sacral 
region,  and  forming  one  of  the  varieties  of  "  double  monster." 

It  will  thus  be  seen  that  between  a  simple  dermoid  cyst  in  the 
sacral  region  and  a  fully  developed  foetus  all  stages  may  exist, 
but  it  should  be  remembered  that  in  any  case  the  attached  foetus 
or  the  cyst  may  have  close  connection  with  the  spinal  column  or 
the  meninges. 

Such  tumours  as  these  result  either  from  simple  inclusion  of 
epithehum  in  the  closure  of  the  vertebral  groove,  as  in  the  case 
of  dermoid  cysts  elsewhere,  or  else  from  the  development  of  two 
embryonic  areas  in  a  single  blastodermic  vesicle,  and  all  cases  of 
attached  or  included  foetus  or  parasitic  foetus  are  to  be  explained 
by  the  latter  hypothesis.  It  is  known  that  the  rudiment  of  the 
embryo  appears  primarily  as  an  opaque  spot  on  the  blastodermic 
vesicle,  which  spot  is  known  as  the  embryonic  area.  If  two  of 
those  embryonic  areas  form  on  a  single  vesicle  and  subsequently 
in  their  development  coalesce,  two  joined  foetuses  are  formed,  and 
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the  union  may  be  either  in  the  sacral  region,  or  in  other  parts 
such  as  the  thoracic  or  abdominal  walls  or  the  crania.  In  most 
cases  one  of  the  two  fa3tnses  is  never  perfectly  developed,  and 
remains  as  a  shapeless  mass  of  bone,  cartilage,  &c.  ;  in  other 
cases  the  development  of  the  two  foetuses  is  more  equal.  It  is 
probable  that  in  the  cases  of  imperfect  development  the  imper- 
fection is  the  result  of  deficient  blood-supply  or  of  pressure  by 
the  other  foetus.  It  is,  however,  also  possible  that  some  cases  of 
imperfectly  formed  double  limbs  are  the  result  of  duplication 
of  parts  which  are  naturally  single,  and  that  in  these  cases  there 
was  never  more  than  a  single  embryonic  area,  but  rather  a 
development  of  an  extra  limb  from  cells  which  should  normally 
be  differentiated  to  form  merely  a  pair. 

(2)  Sacral  cysts  may  also  develop  independently  of  inclusion 
of  epiblast  or  ova,  and  appear  to  be  of  mesoblastic  origin.  They 
probably  are  formed,  as  are  the  cystic  hygromata  of  the  neck, 
from  portions  of  mesoblast,  which  are  so  to  say  in  excess,  and 
which  remain  when  the  requisite  muscular  and  osseous  structures 
have  been  developed.  They  consist  of  a  soft  fibrous  wall  lined  by 
endothehum,  and  containing  serous  fluid.  In  addition  to  these, 
fatty  tumours,  or  "  caudal  Hpomata,"  are  rarely  found,  and  are 
analogous  to  the  deeply  seated  congenital  hpomata  already 
described,  as  being  seen  occasionally  attached  to  the  bones  of 
the  extremities.  Both  the  cysts  and  the  lipomata  may  have 
attachments  to  the  vertebrae,  or  even  to  the  membranes,  but 
the  latter  is  not  nearly  so  common  an  occurrence  as  in  the  case 
of  the  dermoid  cysts.  Both  of  these  forms  of  congenital  tumour 
are  usually  found  a  little  to  one  side  of  the  middle  line. 

(3)  Coccygeal  cysts  are  placed  lower  down  than  the  sacral 
tumours  just  described.  They  form  tense  fluid  swellings  of 
considerable  size,  are  always  placed  laterally,  and  occupy  chiefly 
the  gluteal  region,  by  the  muscles  of  which  they  are  covered. 
Dissection  shows  that  these  tumours  consist  of  a  dense  fibrous 
wall  of  considerable  thickness  at  its  attached  margin,  but  often 
very  thin  at  its  most  projecting  part.  This  wall  is  especially 
fixed  to  the  lateral  and  anterior  aspects  of  the  coccyx  and  the 
lower  part  of  the  sacrum,  where  there  is  generally  a  considerable 
amount  of  sohd  growth.  The  cyst  commonly  extends  into  the 
pehas,  and  pushes  forward  the  rectum  and  anus,  whilst  naturally 
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it  protrudes  between  the  coccyx  and  the  pelvis  into  the  gluteal 
region,  and  bulges  the  skin  below  the  margin  of  the  gluteus 
maximus,  and  tends  to  protrude  between  the  thighs. 

The  tumour  Ues  beneath  the  levator  ani  muscle,  and  in  con- 
sequence of  its  pressm-e  the  coccyx  is  commonly  straightened,  or 
its  extremity  may  even  point  backwards. 

The  amount  of  the  cyst  within  the  pelvis  differs  much  in 
different  cases.     I  have  had  a  child  under  observation  in  whom 
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A  Unilateral  Coccygeal  Cyst. 

it  extended  above  the  promontory  of  the  sacrum,  and  have 
examined  dissected  specimens  in  which  the  growth  extended  as 
far  as  the  promontory. 

The  cysts  contain  a  very  viscid  blood-stained  fluid,  as  well  as 
a  certain  amount  of  sohd  ingrowth.  This,  in  a  case  I  have 
dissected,  looked  very  much  like  a  mass  of  large  nasal  polypi, 
as  it  consisted  of  soft,  friable,  red  tissue,  hanging  in  a  pendulous 
manner  from  that  part  of  the  cyst  which  was  attached  to  the 
coccyx  and  attached  to  its  wall  in  numerous  places  by  slender 
pedicles. 

In  another  specimen,  shown  by  Mr.  Shattock  at  a  meeting  of 
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the  Pathological  Society,  there  were  multiple  cysts,  and  a  mixture 

of  cartilage,  bone,  and  fibrous  tissue  in  the  stroma. 

In  several  of  the  recorded  cases  gland-tissue  resembling  that 
of  the  thyroid  has  been  found,  either  forming  the  bulk  of  the 
growth,  or  else  occurring  in  connection  with  cartilage  and  fibrous 
tissue. 

The  mode  of  origin  of  these  coccygeal  cysts  is  still  a  matter 
of  doubt,  though  on  account  of  their  position  and  of  the  gland- 
tissue  which  they  contain,  it  is  probable  that  they  originate,  as 
has  been  suggested  by  Middledorpf  and  Sutton,  iu  the  post-anal 
gut. 


CHAPTER  LXX. 

TALIPES— CLUB-FOOT. 

Talipes,  or  club-foot,  may  be  either  congenital  or  acquired,  may 
afEect  one  or  both  feet,  and  is  equally  common  in  male  and 
female  children. 

Causes. 

The  congenital  form  is  attributed  by  difierent  authors  to  three 
different  causes — (1)  spasmodic  contraction  or  paralysis  of 
muscles,  resulting  from  nerve-irritation  or  loss  of  function  ;  (2) 
malformation  of  the  tarsal  bones  ;  (3)  mechanical  pressure  by 
the  uterus,  or  by  malposition  of  the  foetus. 

The  theory  that  the  deformity  is  due  to  some  affection  of  the 
nervous  centres  is  supported  first,  by  the  undoubted  fact  that 
after  birth  tahpes  certainly  results  in  some  cases  from  disease  of 
the  spinal  cord,  and,  second,  by  the  very  frequent  association  of 
malformations  of  the  cord  and  brain  such  as  are  seen  in  spina 
bifida  and  anencephalus. 

In  the  absence  of  any  demonstrations  of  primary  disease  of 
the  spinal  cord  in  the  foetus,  the  proof  that  myelitis  produces 
congenital  talipes  must  be  declared  wanting,  although  there  is 
much  to  be  said  in  its  favour  from  a  theoretical  point  of  view. 
The  frequent  association  with  spina  bifida  and  anencephalus  is, 
however,  a  fact  which  renders  it  highly  probable  that  their  co- 
existence is  more  than  a  coincidence,  and  that,  in  these  cases  at 
any  rate,  the  deformity  of  the  foot  is  the  direct  result  of  the 
lesion  of  the  cord  which  is  commonly  present. 

The  second  theory,  which  explains  the  deformity  by  imperfect 
development  of  the  tarsal  bones,  is  probably  erroneous,  the 
changes  found  in  the  latter  being  the  result,  and  not  the  cause 
of  the  talipes. 
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The  third  theory,  that  the  club-foot  is  the  result  of  mechanical 
pressiu-e  by  the  uterus  or  by  adventitious  bands,  or  of  malposition 
of  the  foetus,  finds  its  greatest  support  in  a  paper  by  Messrs. 
Parker  and  Shattock,*  and  may  be  summed  up  in  their  own 
words  : — "  Our  argument  is  that  the  feet  of  the  foetus  occupy 
various  positions  during  the  course  of  intra-uterine  life,  and  that 
this  occurs  in  order  that  the  joint-surfaces,  the  muscles,  and 
especially  the  hgaments  be  developed  so  as  to  allow  of  that  variety 
of  positions  and  movements  which  are  afterwards  to  be  natural 
to  the  foot ;  and  we  hold  that  when  anything  (mechanically) 
prevents  the  feet  from  assuming  these  positions  at  their  proper 
time,  or  maintains  them  in  any  given  position  beyond  the  Umit 
of  time  during  which  they  should  occupy  such  position,  a  talipes 
results.  The  variety  of  tahpes  will  depend  on  the  date  of  its 
production  ;  its  severity  will  be  in  direct  ratio  to  the  mechanical 
violence  at  work.  If  the  inversion  of  the  foot,  which  is  normal 
during  the  earher  periods  of  foetal  life,  be  maintained  beyond 
the  normal  period  of  time,  the  muscles  and  ligaments  will  as  a 
consequence  be  adaptively  short  on  one  aspect  of  the  limb,  and 
too  long  on  the  other — a  normal  position  of  inversion  will  finally 
become  a  deformity.  Talipes  calcaneus  is,  we  believe,  produced 
in  a  similar  manner  ;  it  occurs,  however,  later  during  intra- 
uterine life,  when  a  flexed  position  of  the  foot  is  normal.  Being 
thus  less  fundamental  in  character,  as  a  deformity  it  is  also  less 
severe  than  varus." 

In  support  of  this  explanation  the  authors  adduce  various 
examples  of  foetal  malposition  and  pressure  which  seem  quite, 
sufficient  to  prove  that  the  theories  they  advocate  are  supported 
by  facts,  and  to  estabhsh  such  mechanical  conditions  as  one  of 
the  causes  of  congenital  club-foot,  and  probably  the  one  which 
is  most  frequently  operative. 

Acquired  tahpes  commonly  results  from  disease  of  the  spinal 
cord.  This  in  some  cases  is  irritative  in  its  nature  and  produces 
spasm  of  certain  muscles,  which,  at  first  by  their  vital  contrac- 
tion, and  afterwards  by  their  tendency  to  become  permanently 
shortened,  cause  an  active  displacement  of  the  foot — e.g.,  spasm 
of  the  calf-muscles  will  result  in  a  drawing  up  of  the  heel,  or 
"  tahpes  equinus." 

*  "  Transactions  of  the  Pathological  Society,"  vol.  xxxv.  p.  423. 
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In  another  class  of  cases  the  lesion  of  the  cord  is  of  a  destruc- 
tive nature,  the  large  nerve-cells  in  the  anterior  cornua  being 
destroyed.  This  lesion,  which  is  known  as  "  anterior  poho- 
myehtis,"  results  in  the  condition  called  "  infantile  paralysis." 
The  motor  cells,  which  are  the  centres  of  nutrition  for  the  motor 
nerves  and  the  muscles  they  supply,  being  destroyed,  the  nervous 
and  muscular  fibres  degenerate  and  atrophy  and  deformities  are 
produced,  both  by  shrinking  of  the  paralysed  muscles  as  weU  as 
in  other  cases  by  their  stretching.  Thus,  if  all  the  muscles  of 
the  leg  are  paralysed,  the  foot  usually  hangs  in  a  helpless  con- 
dition, with  the  toes  pointed  and  somewhat  inverted,  and  in  this 
position,  that  of  "  tahpes  equino- varus,"  it  may  be  permanently 
fixed  in  the  course  of  months  by  the  atrophy  and  shrinking  of  the 
calf-muscles.  In  other  cases,  where  the  calf-muscles  are  alone 
or  chiefly  afJected,  the  extensors  will  support  the  foot,  and  the 
pressure  on  the  sole  in  walking  will  tend  to  stretch  the  wasted 
soleus  and  gastrocnemius  until  the  heel  is  permanently  depressed 
and  "  tahpes  calcaneus  "'  is  produced.  In  some  cases  of  poho- 
myehtis  the  paralysis  passes  ofi,  but  unless  this  improvement 
occurs  within  the  first  month  or  two  after  the  attack  there  is 
little  probabihty  of  recovery  ;  the  muscles  then  rapidly  waste, 
the  skin  becomes  blue  and  cold,  and,  rniless  precautionary 
measures  are  taken,  deformities  such  as  have  been  described  will 
be  developed.  In  advanced  cases  the  muscles  consist  of  httle 
else  than  fat. 

In  a  few  cases  tahpes  is  caused  by  contraction  of  scars  about 
the  ankle-joint,  and,  as  will  be  explained  in  the  sections  on  flat- 
foot  and  valgus,  it  is  also  the  result  of  muscular  weakness  and 
yielding  of  hgaments.  Again,  when  one  hmb  is  shorter  than  the 
other — e.g.,  as  the  result  of  hip  disease — the  constant  walking  on 
the  toes  may  produce  permanent  tahpes  equinus. 

Talipes  Eguino- Varus. 

Tahpes  equino-varus  is  the  commonest  form  of  club-foot,  and 
is  in  most  cases  congenital.  In  this  variety  the  toes  are  pointed 
and  the  sole  cannot  be  brought  up  to  a  right  angle  with  the  leg  ; 
the  foot  is  also  turned  inwards  so  that  the  scaphoid  bone  is 
approximated  to  the  internal  malleolus.     In  severe  cases  the 
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patient  walks  on  the  outer  side  and  dorsum  of  the  foot,  and,  as  a 
consequence,  the  skin  in  this  situation  becomes  much  thickened, 
and  a  subcutaneous  bursa  usually  forms.  If  such  a  deformed  foot 
be  examined,  the  tendons  of  the  tibialis  anticus  and  the  tibialis 
posticus  as  well  as  the  tendo  Achillis  are  found  to  be  abnormally 
short ;  the  internal  lateral  ligament  of  the  ankle  and  the  liga- 
ments uniting  the  tarsal  bones  on  the  inner  side  are  in  a  similar 
condition,  whilst  those  on  the  outer  side  may  be  stretched.  The 
astragalus  is  in  most  cases  normally  placed  as  regards  the  tibia 
and  fibula,  except  that,  in  proportion  to  the  amount  of  the 
equinus,  it  is  depressed  anteriorly  so  that  the  greater  part  of  the 

Fig.  194. 


Dissection  of  a  Foot  with  Talipes  Equino-varus. 


surface  which  articulates  with  the  tibia  is  exposed.  The  twisting 
inwards  of  the  foot,  or  the  "  varus,"  is  found  to  take  place  at  the 
mid-tarsal  and  sub-astragaloid  joints,  and  not  at  the  ankle,  the 
scaphoid  being  displaced  almost  completely  in  severe  cases  to 
the  inner  side  of  the  astragalus,  so  that  the  articular  sm'face  of 
the  head  of  the  latter  bone  is  unopposed  in  front,  and  a  new 
articular  facet  is  formed  on  the  inner  side  of  the  head  to  articulate 
with  the  navicular  bone  in  its  altered  position.  In  addition  to 
this,  Messrs.  Parker  and  Shattock  have  noticed  an  extension 
backwards  of  the  upper  articular  or  trochlear  surface,  and  an 
undue  obliquity  of  the  neck  of  the  astragalus. 

In  old  cases  of  equino-varus,  moreover,  the  bones  on  the  inner 
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side  of  the  foot  are  compressed  and  undeveloped,  the  skin  on  the 
outer  side  forms  a  hard,  horny  excrescence,  and  the  muscles  of 
the  calf  are  small  and  feeble  from  the  little  use  to  which  they 
are  put,  the  movements  of  the  ankle-joint  being  in  these  patients 
almost  in  abeyance. 

Talipes  Equinus. 

Talipes  equinus  consists  in  an  inability  to  bring  the  sole  of  the 
foot  up  to  a  right  angle  with  the  leg.  The  toes  are  consequently 
pointed,  and  the  heel  is  raised  from  the  ground  in  walking.  In 
exaggerated  cases  the  plantar  flexion  of  the  foot  is  carried  to  such 
an  extent  that  the  patient  walks  on  the  dorsal  surface  of  the  toes. 

Pure  equinus  is  rare.  It  is  seldom  congenital,  and  commonly 
results  from  infantile  paralysis  or  from  spastic  contraction  of 
the  calf-muscles.  The  chief  anatomical  lesion  is  shortening  of 
the  tendo  Achillis  or  of  the  muscles  inserted  into  it. 

Talipes  Varus. 

Talipes  varus  uncomplicated  with  equinus  is  a  rare  form  of 
club-foot,  and  is  almost  always  congenital.  It  is  characterised 
by  inversion  of  the  foot  and  shortening  of  the  tibiahs  anticus  and 
posticus.  Most  of  what  has  been  written  already  on  the  anato- 
mical changes  in  talipes  equino-varus  applies  also  to  varus. 

Talipes  Cavus. 

Talipes  cavus  is  an  exaggeration  of  the  normal  plantar  arch, 
the  sole  of  the  foot  being  deeply  hollowed  and  the  dorsum  corre- 
spondingly convex  and  arched.  This  form  of  club-foot  is 
invariably  acquired,  and  is  almost  always  combined  with  equinus 
or  equino-varus.  The  toes  also,  in  this  variety  of  deformity, 
present  conditions  which  are  seldom  seen  apart  from  cavus,  the 
first  phalanges  being  hyper-extended  or  even  dislocated  back- 
wards on  their  metatarsal  bones,  whilst  the  second  and  third 
phalanges  are  doubled  down  towards  the  sole. 

This  "  hollow  claw-foot  "  results  either  from  a  paralysis  of  the 
iuterossei,  or  in  consequence  of  an  antecedent  equinus.     The 
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interossei  normally  flex  the  first  phalanges  and  extend  the  second 
and  third  ;  consequently,  when  they  are  paralysed,  there  being 
no  muscle  to  depress  the  first  phalanges  during  the  movements  of 
the  foot,  the  common  extensor  displaces  them  backwards  on  to 
the  heads  of  the  metacarpal  bones. 

In  cases  of  equinus,  again,  the  dislocation  backwards  of  the 
first  phalanges  is  produced  by  the  efforts  of  the  common  extensor 
(together  with  other  muscles)  to  maintain  the  foot  in  its  natural 
position.  Further,  as  regards  the  cavus,  when  the  patient  con- 
stantly walks  on  his  toes,  there  is  not  only  a  tendency  for  the 
latter  to  be  displaced  by  the  weight  they  support,  but  the  arch 
of  the  sole  is  increased  by  the  contraction  of  those  muscles  whose 
tendons  pass  across  it,  especially  the  tibialis  posticus  and  the 
peroneus  longus.  In  all  cases  of  long  standing,  the  plantar  fascia 
is  thickened  and  contracted,  and  offers  material  resistance  to 
attempts  at  replacement. 

Talipes  Planus. 

Talipes  planus,  or  flat-foot,  is  an  acquired  deformity,  and 
results  from  muscular  overwork  and  consequent  weakness  and 
loss  of  tone.  The  arch  of  the  foot  does  not  exist  in  an  infant, 
and  is  only  developed  when  the  child  begins  to  walk,  being,  in 
fact,  produced  by  the  contractions  of  the  muscles,  whose  tendons 
pass  across  the  sole.  The  arch  thus  formed  is  also  maintained 
by  the  use  of  the  muscles,  and  the  weight  of  the  body  does  not 
rest,  or  depend  for  its  support,  directly  upon  the  ligaments.  If, 
therefore,  the  muscles,  from  overwork,  lose  tone  and  become 
weak  and  flabby,  the  weight  of  the  body  is  no  longer  maintained 
by  their  healthy  contraction,  the  foot  is  not  braced  by  their 
support,  and  the  hgaments,  now  called  upon  to  do  more  than  they 
were  originally  intended  for,  yield  and  stretch  beneath  their 
burden. 

All  the  hgaments  of  the  sole  may  be  more  or  less  imphcated, 
but  those  which  are  most  notably  stretched  are  the  inferior 
calcaneo-scaphoid  and  the  long  plantar.  The  head  of  the 
astragalus,  being  no  longer  supported,  sinks  down  on  to  the  soft 
structures  forming  the  sole,  and  the  bone,  at  the  same  time 
sliding  forward,  pushes  the  scaphoid  in  front  of  it,  and  causes  a 
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displacement  of  the  anterior  half  of  the  tarsus  to  the  outer  side. 
In  the  early  stage  of  flat-foot,  the  head  of  the  astragalus  can  be 
replaced,  and  the  arch  temporarily  restored  by  artificial  pressure  ; 
but  in  cases  of  longer  standing  this  is  not  possible,  and  the  whole 
foot  becomes  rigid  and  stiff.  The  pressiu-e  of  the  displaced 
astragalus  also  gives  rise  to  much  aching  pain,  which  is  increased 
by  walking.  The  deformity  is  most  common  in  growing  boys 
and  girls  about  the  age  of  puberty  who  are  employed  in  some 
occupation  which  necessitates  prolonged  standing,  but  occurs 
also  later  in  life. 

Another  cause  of  flat-foot  deserves  mention,  although  briefly. 
It  is  hable  to  supervene  in  patients  who  suffer  from  chronic 
rheumatism,  and  it  sometimes  occurs  in  those  who  suffer  from 
so-called  gonorrhoeal  rheumatism. 

Talipes  Valgus. 

Tahpes  valgus  consists  of  a  displacement  outwards  of  the 
tarsus  at  the  mid-tarsal  and  sub-astragaloid  joints,  and  is  prac- 

FiG.  195. 


A  Foot  with  Talipes  Cak-aiiciis. 


tically  an  exaggerated  condition  of  talipes  planus.  It  may 
develop  out  of  an  ordinary  flat-foot,  or  result  from  infantile 
paralysis  of  the  muscles  of  the  calf  and  inner  side  of  the  leg  in 
patients  in  whom  the  peronei  and  extensors  escape.  In  such 
cases  it  is  sometimes  comphcated  by  calcaneus.     In  tahpes  valgus 
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the  arch  is  flattened,  the  foot  is  everted,  the  cuboid  bone  is 

approximated  to  the  external  malleolus,  and  the  head  of  the 

astragalus  forms  a  projection  on  the  inner  side.     The  pcronei 

nmscles  are  contracted,  and  resist  efforts  at  replacement  of  the 

foot. 

Talipes  Calcaneus. 

Talipes  calcaneus  is  a  rare  form  of  club-foot.  In  it  the  heel 
IS  depressed,  and  the  toes  are  drawn  up  towards  the  shin.  It  is 
in  some  cases  congenital,  but  in  others  results,  as  already 
explained,  from  the  stretching  of  the  atrophied  calf-muscles  in 
cases  where  the  latter  are  affected  by  infantile  paralysis.  The 
chief  anatomical  abnormality  is  undue  length  of  the  tendo 
Achillis,  or  of  the  muscles  inserted  into  it,  with  consequent 
inability  to  stand  on  the  toes  or  to  propel  the  body  forwards  in 
the  act  of  walking.     It  is  combined  in  some  cases  with  valgus. 


CHAPTER  LXXI. 

GENU  VALGUM  AND  COXA  VARA. 

Genu  valgum,  or  knock-knee,  is  an  outward  displacement  of  the 
tibia  on  the  femur,  with  consequent  separation  of  the  internal 
malleoli  and  the  feet,  and  a  tendency  for  the  knees  to  rub  against 
one  another  in  the  act  of  walking. 

Causes. — Unhke  most  other  deformities,  genu  valgum  is  never 
congenital.  It  is  developed  in  young  children  in  consequence 
of  rickets,  or  else  at  puberty — and  seldom  later — from  muscular 
weakness  and  overwork. 

In  rickety  children  the  femur  tends  to  become  bent  in  an 
outward  and  forward  curve  in  the  upper  and  middle  parts  of  its 
shaft,  with  the  result  that  there  is  developed,  first,  a  tendency  for 
the  axis  of  the  legs  to  cross,  and,  secondly,  a  compensating  curve 
of  the  lower  third  of  the  bone  with  the  convexity  inwards.  But, 
although  this  secondary  curve  is,  in  a  Hmited  degree,  of  use, 
nevertheless,  by  directing  the  lower  articular  surface  of  the 
femur  outwards,  it  causes  the  knee-joint  to  be  placed  obhquely 
instead  of  transversely  across  the  long  axis  of  the  lower  extremity, 
so  that  the  weight  of  the  body  is  transmitted  down  a  hne  which 
falls  through  the  outer  condyle  to  the  inner  side  of  the  foot.  If 
the  rachitic  and  softened  state  of  the  bones  continues,  the  curve 
tends  to  increase,  and  the  tibia  is  directed  further  and  further 
away  from  the  middle  hne,  whilst,  in  addition,  the  knee-joint 
being  no  longer  placed  transversely  to  the  axis  of  the  limb,  the 
internal  lateral  hgament  is  placed  at  a  disadvantage,  stretches, 
and  allows  the  tibia  to  be  partially  displaced  from  its  articulation 
with  the  femur. 

In  adults,  knock-knee  is  primarily  due  to  muscular  weakness, 
the  knee-joint,  like  the  sole  of  the  foot,  depending  for  its  integrity, 
not  only  on  Hgaments,  but  also  on  muscles.     If,  therefore,  from 
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overwork  in  }ouiig  and  growing  patients,  the  muscles  lose  tone, 
the  ligaments  are  soon  unable  to  maintain  the  articular  surfaces 
in  their  normal  position  and  genu  valgum  results.  The  reasons 
why  the  tibia  is  displaced  outwards,  and  the  internal  lateral 
ligament  yields  rather  than  the  external,  are  that,  the  foot  and 
leg  being  normally  slightly  rotated  outwards,  the  strain  is 
naturally  thrown  on  the  inner  side,  and  that  the  fascia  on  the 
outer  side  of  the  joint  is  much  stronger  and  denser  than  that  on 
the  inner,  and  therefore  less  likely  to  yield  and  stretch. 

From  whatever  cause  arising,  the  deformity  tends  to  increase. 
The  whole  weight  of  the  body  is  now  placed  on  the  external 

Fig.  196. 


Rachitic  Knock-knee. 

condyle  and  outer  articular  surface  of  the  tibia,  the  internal 
condyle  and  inner  articular  surface  being  separated  slightly  from 
one  another.  As  a  consequence,  the  growth  of  the  external 
condyle  is  arrested  by  the  constant  pressure,  whilst  that  of  the 
internal  continues,  and  the  necessary  result  is  a  relative  elonga- 
tion of  the  internal  condyle,  which  then  acts  as  a  mechanical 
obstruction  to  all  attempts  at  replacement  of  the  displaced  tibia. 
The  soft  tissues,  also,  on  the  outer  aspect  of  the  limb  accommo- 
date themselves  to  the  altered  position  of  the  parts,  and  in  time 
become  contracted  and  shortened  to  such  an  extent  as  to  resist 
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all  attempts  at  forcible  straightening ;  the  structures  in  such 
cases  which  are  most  imjielding  are  the  fascia  lata,  the  biceps, 
and  the  external  lateral  hgament. 

In  genu  varum  the  knee  is  bowed  outwards  instead  of  inwards, 
so  that,  whilst  the  feet  tend  to  knock  against  one  another,  there  is 
a  considerable  space  between  the  knees.  Genu  varum  commonly 
results  from  rickets,  and  is  much  more  rare  than  genu  valgum. 

Coxa  vara. — This  is  an  anatomical  condition  in  which  the  head 

Fig.  197. 


Tlie  upper  part  of  a  Femur  showing  the  position  assumed 
by  the  head  and  neck  as  the  result  ot  rickets. 


of  the  femur,  instead  of  forming  the  normal  angle  of  125''  with 
the  shaft,  is  depressed  so  that  the  angle  approaches  a  right  angle 
and  may  even  be  less  than  90^.  The  study  of  this  deformity  is 
of  comparatively  recent  date  and  its  exact  mode  of  causation  is 
still  in  many  cases  uncertain.  There  are  three  ways  in  which  an 
alteration  in  the  angle  may  be  brought  about,  apart  from  faulty 
union  of  a  fractured  neck.  (1)  The  neck  of  the  bone  may  bend 
under  the  weight  of  the  body  where  rickety  softening  is  present. 
A  certain  degree  of  coxa  vara  is  commonly  seen  in  a  femur  affected 
with  well-marked  rickets,  but  at  the  age  period  when  ordinary 
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rickets  prevails  the  parts  concerned  are  still  cartilaginous  ;  it  is 
therefore  probable  that  "  late  rickets  "  is  more  often  responsible 
for  this  type  of  coxa  vara.  (2)  The  epiphysis  of  the  femoral 
head,  which  does  not  unite  with  the  shaft  till  the  eighteenth  or 
nineteenth  year,  may  become  displaced  downwards  in  early  life, 
shding  over  the  neck  of  the  bone  when  its  proper  connections 
have  become  loosened  by  injury  or  disease.  In  later  develop- 
ment the  neck  will  adapt  itself  to  the  new  position  of  the  head, 
and  stand  out  more  or  less  at  a  right  angle  from  the  shaft.  This 
is  probably  the  most  usual  way  in  which  the  deformity  arises,  and 

Fig.  198. 


The  upper  part  of  a  Femur  from  a  case  of  Osteo-arthritis, 
showing  the  head  of  the  bone  in  a  position  of  "  Coxa 
vara." 


inasmuch  as  it  is  frequently  a  unilateral  condition,  it  is  natural 
to  suspect  that  injmy  has  most  to  do  mth  the  original  displace- 
ment of  the  epiphysis.  (3)  In  osteo-arthritis  the  upper  surface 
of  the  head  of  the  bone  may  gradually  be  worn  away,  while 
the  lower  surface  increases  by  osteophytic  outgrowths.  In 
this  way  the  head  of  the  bone  may  slowly  become  moulded  into 
a  much  lower  position  on  the  shaft  than  is  natural.  In  many 
examples  of  osteo-arthritis  of  the  hip  this  change  may  clearly 
be  seen  in  progress. 

Apart  from  evident  rickets,  some  degree  of  coxa  vara  is  often 
seen  in  cretinism  and  achondroplasia.  The  deformity  is  thus  one 
which  may  arise  under  a  number  of  different  conditions,  but  it 
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may  be  diflficult  to  determine  the  precise  cause  in  any  particular 
case  without  more  definite  cHnical  information  than  is  usually 
forthcoming.  Mr.  R.  C.  ElmsUe,  in  his  Jacksonian  Prize  Essay 
on  this  subject  (1905),  distinguishes  two  groups  of  cases  origina- 
ting, as  he  beheves,  in  displacement  of  the  femoral  head.  These 
two  groups  are  differentiated  by  their  appearances  in  skiagraphs, 
no  less  than  by  their  clinical  histories.  He  terms  them  respec- 
tively the  "  adolescent  "  and  the  "  infantile  "  type,  (a)  The 
adolescent  type  is  usually  miilateral,  arises  at  about  the  age  of 
12  to  16  years,  and  in  the  early  stages  is  accompanied  by  loss  of 
mobihty  of  the  hip-joint  with  adduction  and  eversion.  Skia- 
graphy shows  a  downward  and  backward  displacement  of  the 
epiphysis.  (6)  The  infantile  type  arises  in  earlier  childhood  with 
indefinite  symptoms.  It  is  more  often  bilateral,  and  is  unaccom- 
panied by  loss  of  movement  in  the  joint ;  chnically  it  may  so 
closely  resemble  congenital  dislocation  that  the  diagnosis  is  at 
times  only  to  be  made  by  means  of  a  skiagraph.  This  shows,  in 
early  cases,  a  downward  displacement  of  the  epiphysis  of  the 
femoral  head  ;  in  the  later  stages  there  is  a  very  great  depression 
of  the  whole  neck  of  the  bone. 

The  effect  of  coxa  vara,  when  the  head  of  the  bone  is  finally 
ossified  in  its  new  position,  is  naturally  to  shorten  the  hmb  to  a 
slight  extent  on  the  affected  side.  The  pelvis  tilts  to  this  side  in 
walking,  and  some  degree  of  compensatory  lateral  curvature  is 
produced.  In  the  early  stages,  when  synovitis  is  present,  the 
condition  may  simulate  tuberculous  hip  disease,  but  the  cases 
seem  never  to  suppurate.  Moreover,  tuberculous  disease,  so 
far  as  we  know,  never  leads  to  depression  of  the  femoral  neck, 
though  owing  to  destruction  of  bone  a  condition  chnically  not 
unhke  coxa  vara  may  be  brought  about. 

It  is  evident,  finally,  that  many  fractures  of  the  neck  of  the 
femur,  impacted  or  unimpacted,  tend  to  unite  with  the  neck  at 
or  near  a  right  angle  with  the  shaft.  Specimens  of  coxa  vara 
thus  produced  are  common  in  pathological  museums,  and  it  is 
not  always  easy  to  be  certain  whether  or  not  a  fracture  has 
originally  been  present. 

Coxa  vara  is  thus  not  a  definite  disease,  but  an  anatomical 
condition  or  deformity  which  may  be  brought  about  in  very 
various  ways. 


CHAPTER  LXXTT. 

CONGENITAL  DISLOCATION  OF  THE  HIP. 

Congenital  dislocation  of  the  hip  is  met  with  much  more 
frequently  in  female  than  in  male  children,  and  may  occur  on 

Fig.  199. 


Congenital  Displacement  of  the  Right  Femur,  showing  the 
head  of  the  bone  included  within  the  caps\ilar  ligament. 
(From  the  museum  of  St.  Thomas's  Hospital.) 


one  or  both  sides.     It  occasionally  affects  several  members  of 

the  same  family,  and  may  be  hereditary. 

The  head  of  the  femur  is  displaced  upwards  and  backwards, 

and  the  shaft  is  rotated  inwards.     The  capsule  is  exceedingly 

loose,  and  allows  of  very  considerable  movement  of  the  femur 

on  the  ihum.     The  head  of  the  femur  is  always  more  or  less 

flattened  by  pressure,  and  in  some  few  cases  has  been  found 
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undeveloped  from  birth.  The  dorsum  ihi  is  flattened  or  sUghtly 
hollowed  by  the  constant  pressure  of  the  femoral  head.  The 
gluteal  muscles  are  usually  fatty  and  ill-developed,  on  account 
of  the  httle  use  to  which  they  are  put  in  the  altered  position  of 
the  parts. 

The  condition  of  the  acetabulum  is,  however,  the  most  impor- 
tant feature,  for  in  all  the  specimens  in  the  museums  of  London 
it  is  very  imperfectly  developed.     The  developmental  deficiency 

Fig.  200. 


Congenital  Displacement  of  the  Femur,  showing  the  altered 
acetabulum,  the  roughened  spot  where  the  head  of  the  bone 
has  rested,  and  the  flattened  femoral  head.  (From  the 
museum  of  St.  Thomas's  Hospital.) 


is  also  remarkably  uniform,  and  consists  in  a  suppression  of  that 
part  of  the  cavity  which  is  formed  by  the  ihum — of  what  may 
be  called  the  iUac  segment.  The  acetabulum,  in  consequence, 
is  formed  by  the  pubes  and  ischium  alone,  and,  instead  of  being 
round,  is  of  a  triangular  shape,  with  the  apex  upwards.  It  is, 
in  addition,  very  shallow,  with  margins  scarcely  raised  above  the 
level  of  the  surrounding  bone. 

It  is  now  tolerably  certain  that  the  failure  of  development  of 
the  acetabulum  is  the  real  cause  of  the  displacement  of  the 
femur,  and  there  is  Uttle  doubt  that  the  theory  which  has  been 
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accepted  recently,  that  the  dislocation  is  a  traumatic  one  pro- 
duced by  the  accoucheur  during  delivery  is  erroneous.  In  most 
cases  there  is  no  history  of  any  difficulty  at  birth  ;  whilst  the 
facts  that  the  displacement  is  occasionally  hereditary,  that  it 
affects  almost  exclusively  female  children,  that  it  is  often  double, 
that  the  head  of  the  bone  is  always  within  its  capsule,  and  that 
no  case  has  yet  been  described  in  which  any  laceration  of  the 
tissues  has  been  found,  render  it  highly  improbable  that  diffi- 
culties during  parturition  have  anything  to  do  with  the  causation 
of  the  deformity. 
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Amyloid  degeneration,  11 
Anaerobic  organisms,  15 
Anaesthetic  leprosy,  109 
Anal  abscess,  565 

fissure,  568 

fistula,  566 
Anaplasia,  155 
Anchylosis,  393 

after  pyaemia,  358 
Aneurysm,  237 

art  •rio-venous,  205 

causes  of,  237 

cirsoid,  246 

consecutive,  241 

course  of,  240 

dangers  of  ligature  in,  246 

dissecting,  240 

effects  of  ligature  on,  244 

effects  of  pressure  on,  244 

embolic,  238 

fusiform,  239 

ruptured,  241 

sacculated,  241 

sac  of,  241 

spontaneous  cure  of,  242 

suppuration  in  sac  of,  246 

traumatic,  204 

varicose,  205 

varieties  of,  238 
Aneurysmal  sac,  structure  of,  241 

varix,  205 
.\ngeioma,  164 

capillary,  164 

cavernous,  165 

clinical  characters  of,  165 

venous,  165 
Angeio-sarcoma,  191 
.\ngina  Ludovici,  511 
Angular  curvature  of  spine,  347 
Annulus  migrans,  520 
Antlirax,  94 
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Antistrcptocoprus  serum,  73 
Antitoxins,  19 
antlirax,  97 
streptococcus,  73 
tetiiiius,  80 
Antrum,  carcinoma  of,  340 
cystic  disease  of,  343 
empyema  of,  343 
epithelioma  of,  340 
mucous  cysts  of,  343 
sarcoma  of,  340 
Anus,  artificial,  548 
imperforate,  502 
papilloma  of,  572 
prolapse  of,  577 
pruritus  of,  578 
tumours  of,  572 
Aorta,  sypliilis  of,  230 
Aortitis,  acute,  227 
Appendix,  catarrh  of,  584 
concretions  in,  585 
diseases  of,  584 
foreign  bodies  in,  585 
malignant  disease  of,  588 
suppuration  of,  580 
tubercle  of,  588 
ulceration  of,  585 
Arteries,  atheroma  of,  231,  233 

calcareous  degeneration  of,  229 
contusion  of,  203 
degenerations  of,  227 
diseases  of,  226 
fatty  degeneration  of,  228 
healing  of,  201 
ligature  of,  207 
rupture  of,  203 
syphilitic  disease  of,  235 
torsion  of,  208 
wounds  of,  200 
Arterio-sclerosis,  227,  231 

results  of,  234 
Arterio-venous  aneurysm,  205 
Arteritis,  acute,  226 

obliterative,  230,  236 
septic,  226 
sypliilitic,  235 
Artliritis,  acute,  of  infants,  350 
deformans,  363 
following  exanthemata,  353 
gonorrhoeal,  359 
pneumococcal,  360 
puerperal,  358 
pyaemic,  357 
rheumatic,  302 
rheumatoid,  303,  372 
septic,  353 
suppurative,  354 
syphilitic,  392 
tuberculous,  380 
urethral,  359 
Arthropathy  in  syringomyelia,  372 

tabetic,  369 
Atheroma,  231,  233 
Atheromatous  ulceration,  233 
Athero-sclerosis,  227 
Atrophic  rhinitis,  527 
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Atrophy,  3 

Auricles,  accessory,  195 


B 


Bacilli,  13 

acid-fast,  112 
Ba(^illus  anthracis,  95 

coli  commiinis,  38 

Icprie,  110 

mallei,  99 

l)yocyan('us,  38 

tctani,  78 

tuberculosis,  111 
jiacteria,  13 

defence  against,  18 

distribution  in  nature,  20 

in  cystitis,  423 

in  peritonitis,  580 

infection  by,  10 

modes  of  life  of,  15 

production  of  disease  by,  17 
Bacteriolysins,  19 
Baker's  cysts,  370 
Balanitis,  402 

Bile  ducts,  dilatation  of,  590 
Bilharzia  haematobia,  425 
Biliary  colic,  590 
Bistoumage,  35 
Bladder,  bacterial  infection  of,  423 

Bilharzia  in,  426 

calculi  in,  450 

carcinoma  of,  428 

diseases  of,  422 

epithelioma  of,  428 

extroversion  of,  390 

hypertrophy  of,  408 

in  prostatic  enlargement,  437 

malignant  disease  of,  428 

papilloma  of,  427 

polypi  of,  428 

sacculated,  408,  452 

sarcoma  of,  429 

tubercle  of,  442 

tumours  of,  427 

villous  tumour  of,  427 
Blood-changes  in  surgical  diseases,  60 
lUood-cysts  in  bone,  338 
Blood-extravasations,  changes  in,  198 
Blood  infection,  05 
Boils,  93 
Bone,  abscess  of,  43,  305 

atrophy  of,  300 

blood-cysts  of,  338 

changes  in  ununited  fractures,  216 

chondroma  of,  334 

cysts  of,  334 

diseases  of,  300 

fibroma  of,  334,  339 

formation  of  new,  312 

hydatid  disease  of,  335 

hypertrophy  of,  300 

inflammation  of,  301 

lesions  in  congenital  syphilis,  138,  140 

necrosis  of,  310 
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Bone,  rheumatic  diseases  of,  319 
rickety  changes  in,  324 
sarcoma  of,  335 
sclerosis  of,  302 
separation  of  dead.  311 
suppuration  of,  303 
syphilitic  disease  of,  316 
tubercle  of,  304 
tumours  of,  332 
Brain,  abscess  of,  604,  610 
compression  of,  601,  602 
concussion  of,  600 
contusion  of,  600 
hernia  of,  605 
laceration  of,  601 
Branchial  cysts,  195 
Breast,  abscess  of,  487 

adeno-cystoma  of,  499 
adeno-fibroma  of,  494 
adeno-sarcoma  of,  498 
adenoma  of,  494 
bony  tumours  of,  493 
carcinoma  of,  502 
chondroma  of,  493 
chronic  induration  of,  488 
colloid  cancer  of,  505 
cystic  adeno-fibroma  of,  497 

adeno-sarcoma  of,  498 
cysts  of,  492 
diseases  of,  487 
duct  cancer  of,  500 

papilloma  of,  499 
encephaloid  cancer  of,  505 
flbro-adenoma  of,  494 
fibroma  of,  493 

intracanaliculare,  497 
hypertrophy  of,  490 
inflammation  of,  487 
intracystic  growths  of,  497,  499 
involution  cysts  of,  492 
Paget's  disease,  489 
proliferous  cysts  of,  498 
retention  cysts  of,  492 
sarcoma  of,  493 
sero-cystic  disease  of,  498 
serous  cysts  of,  493 
syphilis  of,  488 
tubercle  of,  488 
tumours  of,  492 
tumours  of,  in  the  male,  505 
villous  cancer  of,  500 
Broad-ligament  cysts,  485 
Bronchi,  foreign  bodies  in,  280 
IJronchocelc,  see  Goitre 
Bubo,  gonorrhocal,  402 

parotid,  514 
Bursas,  diseases  of,  299 


c 


Cachexia  in  malignant  disease,  154 

strumipriva,  282 
Calcareous  degeneration,  10,  152,  229 

metastasis,  322 
Calcification  in  tubercle,  115 


Calculi,  biliary,  589 
cystin,  451 
encysted,  453 
fusible,  451 
in  ureter,  449 
in  urethra,  453 
intestinal,  558 
mulberry,  451 
oxalate  of  lime,  451 
phosphatic,  451,  452 
prostatic,  441 
renal,  447 
salivary,  514 
uratic,  446,  450 
uric  acid,  446,  450 
urinary,  446 
vesical,  450 
Calculous  cystitis,  452 

pyelitis,  447 
Callus,  212 

Cancellous  exostoses,  332 
Cancerous  cachexia,  154 
Cancrum  oris,  91 
Capillaries,  new  formation  of,  26 
Capillary  naevus,  164 
Carbuncle,  93 

malignant  facial,  94 
Carcinoma,  178 

colloid,  9,  187,  505 
cylindrical-celled,  189,  575 
encephaloid,  186,  505 
of  antrum,  340 
of  bladder,  428 
of  breast,  502 
of  intestine,  560 
of  jaw,  340 
of  kidney,  417 
of  oesophagus,  531 
of  pylorus,  536 
of  rectum,  575 
of  stomach,  536 
of  testis,  468 
of  uterus,  481 
scirrhous,  185,  502 
spheroidal-celled,  184 
squamous-celled,  178 
villous,  500 
Caries,  303 

spinal,  346 
Cartilage,  repair  of,  223 
Caseation  of  tubercle,  114 
Catarrh,  30 
Caudal  lipoma,  616 
Cell-nests,  180 
Cellulitis,  41,  76 

Cephalha;matoma,  subaponeurotic,  600 
Cephalhydrocele,  596 
Cerebellar  abscess,  610 
Chalk  stones,  362 
Chancre,  hard,  125 
Jfunterian,  125 
of  lip,  507 
of  nipple,  488 
soft,  124 
Charbon,  94 
Charcot's  disease,  369 
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Chriniotaxis,  25 
Chimney-swcpp's  cancer,  390 
Cholangitis,  593 
Cliolccystitis,  591 
Cliolcstoatoma,  607 
Cliondrifyinji  sarcoma,  171 
Chondroma,  161 

multiple,  334 

of  breast,  493 

of  testis,  468 
Chondro-sarcoma,  172 
Chordpp,  402 

Chronic  mammary  tumours,  404 
Circulation  in  inflammation,  22.  27 
Cirsoid  aneurysm,  246 
Cleft  palate.  594 
Clitoris,  hypertrophy  of,  478 

papilloma  of,  479 
Clot,  active  and  passive,  242,  251 
Club-foot,  acquired,  620 

congenital,  619 
Cocci,  13 

Coccygeal  cysts,  616 
Cold  abscess,  42 
Colics'  law,  136 
Colloid  carcinoma,  9,  187,  505 

degeneration,  9 
Comminuted  fracture,  211 
Complement,  19,  143 
Complicated  fracture,  211 
Compound  fracture,  211 

union  of,  213 
Compression  of  brain,  601,  602 
Concretions,  fscal,  in  appendix,  585 
Concussion  of  brain,  600 
Condylomata,  130,  176,  478 
Congenital  dislocation  of  hip,  632 

hernia,  548 

lipoma,  161 

sacral  tumours,  614 

syphilis,  136 
Connective-tissue  tumours,  156 

innocent,  158 

malignant,  166 

of  mixed  type,  171 
Contusions,  198 

of  arteries,  203 
Cord,  spermatic,  diffused  hydrocele  of,  474 

encysted  hydrocele  of,  473 

hsematocele  of,  476 
Coryza,  chronic,  526 
Coxa  vara,  629 
Cranio-tabes,  138 
Cretinism,  275 
Croup,  265 
Cryptorchids,  454 
Curvature,  angular,  of  spine,  347 

lateral,  of  spine,  350 

rickety,  of  bones,  324 
Cylindrical-celled  carcinoma,  189,  575 
Cylindroma,  191 
Cystic  adenoma  of  ovary,  482 

degeneration  of  kidney,  420 

epithelioma,  181,  341 

goitre,  288 

hygroma,  196 


Cystic  tumours  of  testis,  465 
Cystin  calculi.  451 
Cystitis,  408,  422 

acute,  423 

bacteria  in,  423 

calculous,  452 

chronic,  424 

gonorrhoeal,  403,  423 

in  stricture,  408 

tuberculous,  442 

urine  in,  423,  425 
(Cystoma,  ovarian,  482 
Cysts,  192 

Baker's,  376 

branchial,  195 

broad-ligament,  485 

coccygeal,  616 

(•ongciiital.  194 

dcj,'cMicrati()n,  197 

dent  igerous,  344 

dermoid,  194,  468,  485,  513,  574,  015 

distension,  192 

hydatid,  193 

mucous,  193,  343,  507,  512,  525 

multilocular  proliferous,  of  ovary,  482 

of  bone,  334 

of  breast,  493 

of  lip,  507 

of  new  formation,  193 

of  testis,  465 

papuliferous,  176 

papillomatous,  of  ovary,  483 

parovarian,  485 

periosteal,  343 

proliferous,  498 

sacral,  616 

sebaceous,  192,  599 

serous,  193,  493 

synovial,  376 


D 

Dead  bone,  separation  of,  311 
Deafness,  syphilitic,  139 
Defensive  mechanisms  of  body,  13 
Degeneration,  6 

albuminoid,  11 

amyloid,  11 

calcareous,  10,  152,  229 

coUoid,  9,  187 

cystic,  of  kidney,  420 

fatty,  6 

lardaceous,  11 

mucoid,  9,  152 

of  tumours,  151 
Demarcation,  line  of,  in  gangrene,  85 
Dentigerous  cysts,  344 
Dermoid  cysts,  194,  468,  485,  513,  574,  615 
Dermoids,  sequestration,  149 
Determination  of  blood,  22 
Deviation  of  septum  nasi,  526 
Diabetic  gangrene,  86 
Diapedesis,  24 
Diaphragmatic  hernia,  552 
Diffuse  lipoma,  161 
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Diffused  osteoma  of  jaws,  344 

sacculated  aneurysm,  240 
Diphtheria,  laryngeal,  273 
Diplococci,  13 
Disinfectants,  17 
Dislocations,  219 

congenital,  of  hip,  632 

unreduced,  219 
Dissecting  aneurysm,  240 
Dissemination  of  tumours,  154 
Diverticula,  cesophageal,  533 
Diverticulum,  intestinal,  553 
Double  monsters,  615 
Drainage  of  wounds,  54 
Dry  grangrene,  83 
Ducrey's  bacillus,  124 
Duct  carcinoma  of  breast,  500 

papilloma  of  breast.  499 
Duodenal  ulcer,  534,  536 
Dupuytren's  contraction,  298 
Dysentery,  570 


E 

Ear,  in  congenital  syphilis,  139 

middle,  disease  of,  606 
Ebumation  of  bone,  366 
Ecchondroses,  363 
Ecchymosis,  198 
Echinococcus  cysts,  193 
Ectopia  vesicse,  396 
Eczema  of  nipple,  489 
Elephantiasis,  263 
Embolic  gangrene,  84,  260 
Embolism,  259 

air,  210 

fat,  260 

infective,  69 

of  mesenteric  arteries,  561 

pulmonary,  260 

results  of,  260 

septic,  69 
Emigration  of  leucocytes,  24 
Empyema  of  antrum,  343 

pneumococcus  in,  38,  42 
Encephalocele,  595 
Encephaloid  cancer,  186,  505 
Encysted  haematocele  of  testis,  476 

hernia,  549 

hydrocele  of  cord,  473 
of  epididymis,  472 
of  testis,  473 
Endarteritis,  231 

obliterans,  230,  236 
Endemic  haematuria,  425 
Endocarditis,  infi'ctive,  238 
Endosteal  sarcoma,  337 
Endothelial  reticulum,  in  tubercle,  113 
Endothelioma,  189 

of  parotid,  515 
Enteroccle,  541 

partial,  552 
Enteroliths,  558 

Epididymis,  encysted  hydrocele  of,  472 
Epididymitis,  457 


Epididymitis,  gonorrhoeal,  402 

tuberculous,  459 
Epignathus,  149 
Epiphyses,  in  rickets,  326 

separation  of,  218 
Epiphysitis,  acute,  357 

syphilitic,  138 
Epiplocele,  541 
Epispadias,  396 
Epithelial  tumours,  157 

innocent,  174 

malignant,  178 
Epithelioid  cells,  113 
Epithelioma,  178 

benign,  of  scalp.  599 

cystic,  181,  341 

of  antrum,  340 

of  bladder,  428 

of  jaw,  340 

of  kidney,  417 

of  labium,  479 

of  larynx,  277 

of  lip,  508 

of  mouth,  513 

of  oesophagus,  531 

of  penis,  398 

of  scrotum,  399 

of  tongue,  522 

of  uterus,  481 
Epulis,  158,  334,  339 

myeloid,  339 
Equino-varus,  621 
Ergotism,  88 
Erysipelas,  74 

phlegmonous,  75 

streptococci  in,  76 
Eunuchs,  456 

Exanthemata,  arthritis  in,  353 
Exophthalmic  goitre,  286 
Exostoses,  332 

multiple,  333 
Extravasation  of  urine,  406 
Extroversion  of  bladder,  396 
Exudation,  inflammatory,  23,  28 
Eye,  syphilitic  disease  of,  131,  136,  139 


F 


FACE,  deformities  of,  594 
Facial  carbuncle,  malignant,  94 
Fsecal  concretions,  in  ajipcudix,  585 

fistula,  546 

impaction,  546 
False  joints,  217,  220 

sacculated  aneurysm,  240 
Farcy,  98 
Fat-embolism,  260 
Fatty  degeneration,  6,  152,  228 

infiltration,  6 
Femoral  hernia,  550 
Femur,  congenital  displacement  of,  632 
Fever,  hectic,  59 

suppurative,  58 

traumatic,  56 


()40 

Fibrifying  sarcoma,  171 
Fibro-adcnoma  of  breast,  494 
Fibro-nnRCioina  of  naso-pharynx,  5:29 
Fibniids  of  uterus,  479 

recurrent,  171 
Fibroma,  158 

intracanalicular.  497 

of  bone,  3;{4,  339 

of  breast,  493 

of  labium,  479 

of  larynx,  276 

of  ovary,  486 

of  testis,  468 

of  tongue,  525 
Fibro-myoma,  of  uterus,  479 
Fibro-sarcoma,  171,  340 
Fibrosis,  in  tubercle,  115 
Fibrous  polypi,  of  bladder,  428 

of  nose,  529 

of  rectum,  574 

union,  after  fracture,  217 
Filaria  sanguinis  hominis,  264 
Fissure,  anal,  568 
Fistula,  faecal,  546 

in  ano,  566 

salivary,  514 

urinary,  406 
Flat-foot,  624 
Floating  kidney,  414 
Foetal  rickets,  329 
Foetus,  parasitic,  615 
Foreign  bodies,  in  air-passages,  279 

in  intestine,  558 
Fractures,  211 

compound,  union  of,  213 

greenstick,  325 

non-union  of,  214 

simple,  union  of,  211 

spontaneous,  217 
Frost-bite,  87 
Funicular  hernia,  548 
Furuncle,  93 
Fusible  calculus,  451 
Fusiform  aneurysm,  239 


G 


Galactocele,  491 

Gall-bladder,  effects  of  gall-stones  on,  590 

Gall-stones,  589 

obstructing  intestine,  558,  590 
Ganglion,  compound,  298 

simple,  298 
Gangrene,  41,  83 

acute  spreading,  89 

after  ligature  for  aneurysm,  246 

diabetic,  86 

dry,  83 

embolic,  84,  260 

from  ergotism,  88 

from  frost-bite,  87 

from  inflammation,  41,  89 

hospital,  90 

moist,  88 

senile,  85 
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Gangrene,  septic,  89 
symmetrical,  87 

traumatic,  89 
Gastric  ulcer,  534 
(ienito-urinary  tuberculosis,  442 
(icnu  valgum,  627 

varum,  629 
liiant-cells  in  tubercle,  113 
(ilanders,  98 

Straus'  reaction  in,  99 
Glands,  lymphatic,  inllammation  of,  2((.> 
in  malignant  disease,  153 
tubercle  of,  116 
tumours  of,  266 

salivary,  diseases  of,  513 
(Jliouia,  170 

retinae,  191 
(Jlio-sarcoma,  170 
(ilossitis,  518,  519 

syphilitic,  130,  134 
(ilottis,  oxlema  of,  272 

syphilitic  stenosis  of,  134 
Cioitre,  287 

acute,  289 

adenomatous,  288 

cystic,  288 

effects  of,  288 

exophthalmic,  286 

fibrous,  288 

pulsating,  286 
Gonococcus,  400 
Gonorrhoea,  400 

complications  of,  403 

in  women,  403 

latent,  401 
Gonorrhoeal  cystitis,  403,  423 

iritis,  403 

ophthalmia,  403 

rheumatism,  359 

sclerotitis,  403 
Gout,  361 

Granulation,  healing  by,  53 
Granulation-tissue,  43,  45,  47 

interstitial,  40 
Granulomata,  infective.  111 
Graves'  disease,  286 
Greenstick  fracture,  325 
Gumma,  132 

of  muscle,  296 

of  testis,  462 

visceral,  135 
Gummatous  inflammation,  133 

orchitis,  161 


H 


H^MATEMESIS,  535 

Haematocele,  474 

encysted,  of  testis,  476 
of  cord,  476 
Haematoma,  198 

of  scalp,  600 
Hseniaturia.  endemic,  425 
Haemolysins,  19 
Haemophilia,  joints  in,  375 
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Saemorrhage,  200 

arrest  of,  artificial,  206 

natural,  200 
from  stomach,  535 
intracranial,  602 
meningeal,  601,  602 
1^     recurrent,  208 

secondary,  208 
Esemorrhagic  infiltration,  in  tumours,  152 
Hcemorrhoids,  249,  562 
Bard  fibroma,  158 

sore,  125 
flare-lip,  59-t 
Harrison's  sulcus,  325 
Head,  injuries  of,  599 
Healing  by  first  intention,  50 
by  granulation,  53 
by  scabbing,  52 
by  second  intention,  53 
by  third  intention,  54 
of  abscess,  43 
of  lacerated  wounds,  54 
of  wounds,  50 
Hectic  fever,  59 
heredity  in  tumours,  147 
-Hemia,  540 

causes  of,  546 
cerebri,  605 
congenital,  548 
diaphragmatic,  552 
encysted,  549 
femoral,  550 
funicular,  548 
incarcerated,  529 
infantile,  549 
inguinal,  547 
internal,  553 
interstitial,  549 
irreducible,  541 
Littrfi's,  552 
obturator,  551 
perineal,  552 
Richter's,  552 
sciatic,  552 
strangulated,  542 
testis,  458 
umbilical,  550 
varieties  of,  547 
ventral,  551 
flemial  sac,  540 

hydrocele  of,  474 
Hip,  congenital  dislocation  of,  632 
flip-disease,  387 
flodgkin's  disease,  267 
Hospital  gangrene,  90 
flour-class  contraction  of  stomacb(  686 
Hunterian  chancre,  125 
flutchinson's  teeth,  140 
flydatid  cysts,  193 

of  bone,  335 
Hydrarthrosis,  353 
flydrocele,  congenital,  471 
diffused,  474 
encysted,  of  cord,  473 
of  epididymis,  472 
of  testis,  473 


Hydrocele,  fluid,  characters  of,  470 

infantile,  471 

inguinal,  471 

of  hernial  sac,  474 

vaginal,  470 
Hydrochloric  acid,  in  gastric  juice,  539 
Hydronephrosis,  410,  414,  448 
Hygroma,  cystic,  196 
HjTnen,  imperforate,  478 
Hj-pemephroma,  415 

renal,  418 
Hypertrophic  pulmonary  ostco-arthropathy, 
360 

rhinitis,  527 
Hj-pertrophy,  1 
Hyphomycetes,  15 
Hypospadias,  396 


Iliac  abscess,  348 
Immunity,  19 
Imperforate  hymen,  478 

anus,  562 
Inclusion  theory,  of  tumours,  148 
Infantile  hernia,  549 

paralysis,  621 

scur\-y,  328 
Infants,  acute  arthritis  of,  356 
Infarction,  uric  acid,  446 
Infection,  bacterial,  16,  18 

septic,  63 

spread  of,  16,  65 
Infective  embolism,  69 

granulomata.  111 
Infiltration,  by  malignant  growths,  153 

fatty,  6 

inflammatory,  26 
Inflammation,  22 

catarrhal,  30 

circulation  in,  22,  27 

clinical  signs  of,  28 

gummatous,  133 

in  tumours,  152 

nervous  influence  on,  33 

phlegmonous,  41,  75 

plastic,  24 

scrofulous,  115 

softening  in,  25 

tension  in,  28 

terminations  of,  29 

theories  of,  31 

tissue-changes  in,  25 
Inflammatory  cells,  origin  of,  26 

gangrene,  41,  89 

leucocj-tosis,  60 

products,  absorption  of,  29,  59 
Inguinal  hemia,  547 
Injuries  of  nerves,  223 
Innocent  tumours,  153 

connective-tissue  tumours,  158 

epithelial  tumours,  174 
Internal  hernia,  553 
Interstitial  hernia,  549 

keratitis,  139 
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liiti'>tinnl  calculi,  558 

obstruction,  553 
by  fwccs,  559 
by  foreign  bodies,  558 
from  without,  500 

Iiolypi,  500 
Intestine,  actinomycosis  of,  103 

carcinoma  of,  500 

intussusception  of,  556 

sarcoma  of,  500 

stricture  of,  559 

tumour^j  of,  500 

volvulus  of,  555 
Intoxication,  septic.  03 

symptoms  of,  00 
Intracranial  ha-morrhage,  002 

suppuration.  OO-i 
Intussusception,  556 
Iritis,  gonorrhoeal.  403 

syphilitic.  131 
Irritation  theory  of  tumours,  147 
Ischio-rectal  abscess,  565 
IvoT>-  exostoses,  333 


Jaws,  actinomycosis  of,  101 

carcinoma  of,  340 

chondroma  of,  345 

diffused  osteoma  of,  344 

flbro-sarcoma  of,  340 

multilocular  cystic  tumour  of,  340 

necrosis  of,  from  chemical  poisons,  315 

periosteal  cysts  of,  343 

sarcoma  of,  339 

tumours  of,  339 
Joints,  adhesions  in,  394 

Charcot's  disease  of,  369 

diseases  of,  352 

false,  217,  220 

in  haemophilia,  375 

in  syringomyelia,  372 

internal  derangement  of,  375 

loose  bodies  in,  373 

osteo-arthritis,  363 

syphilitic  disease  of,  390 

tuberculous  disease  of,  380 


K 

Keloid,  48 

Keratitis,  interstitial,  139 

Kidney,  adeno-cystoma  of,  416 

adenoma  of,  415 

adeno-sarcoma  of,  417 

carcinoma  of,  417 

congenital  cystic  disease  of,  420 

cysts  of,  420 

diseases  of,  409 

floatiiig,  414 

in  enlarged  prostate,  440 

innocent  growths  of,  41(> 

malignant  growths  of,  416 

movable,  414 


Kidney,  nuiltilocular  cystic  disease  of,*42fti. 

rhabdo-myoma  of,  417 

sarcoma  of,  417 

surgical,  409 

tubercle  of,  442 

tumours  of,  415 
Knock-knee,  627 


Labia,  cystic  tumours  of,  479 

epithelioma  of,  479 

fibroma  of,  479 

haematoma  of,  479 

hypertrophy  of,  478  • 

papilloma  of,  479 

tumours  of,  479 
Labial  cysts,  507 

glandular  tumours.  507 
Lardaceous  disease,  11 
Laryngitis,  272 

chronic,  273 

croupous,  273 

diphtheritic,  273 

hsemorrhagic,  272 

oedematous,  272 

simple  acute,  272 

syphilitic,  130,  134,  276 

tuberculous,  274 
Larynx,  cysts  of,  277 

diseases  of,  272 

epithelioma  of,  277 

fibroma  of,  276 

foreign  bodies  in,  279 

inflammation  of,  272 

injuries  of,  279 

papilloma  of,  276 

sarcoma  of,  279 

scalds  of,  279 

syphilitic  disease  of,  130,  134,  27ft. 

tubercle  of,  274 

tumours  of,  276 
Lateral  curvature  of  spine,  350 

sinus,  septic  thrombosis  of,  609 
Leontiasis  ossea,  345 
Leprosy,  107 

bacillus  of,  110 
Leucocytes,  emigration  of,  24 
Leucocythsemia,  270 
Leucocytosis,  inflammatory,  60 
Leukaemia,  lymphatic,  270 

myelogenic,  270 
Ligamentous  union,  after  fracture,  217" 
Ligatnre,  in  aneurysm,  244 

dangers  of,  246 

of  arteries,  207 
Line  of  demarcation,  in  gangrene,  85 
Lipoma,  159 

caudal,  616 

clinical  characters  of,  160 

congenital,  161 

diffuse,  161 

naevoid,  165 

nasi,  526 
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Lipoma,  of  tongue,  525 

secondary  changes  in,  160 
Lips,  diseases  of,  506 

epithelioma  of,  508 

fissures  of,  506 

glandular  tumours  of,  507 

hypertrophy  of  mucous  membrane,  506 

in  syphilis,  130,  506 

mucous  cysts  of,  507 

naevus  of,  507 

papilloma  of,  507 

primary  chancre  of,  507 

tumours  of,  507 

ulcers  of,  506 
Littre's  hernia,  552 
Liver,  actinomycosis  of,  103 
Loose  bodies  in  joints,  373 
Ludwig's  angina,  511 
Lung,  actinomycosis  of,  103 
Lupus  erj-thematosus,  118 

\Tilgaris,  117 
Lymph,  24 
Lymphadenitis,  265 

gonorrhceal,  402 
Lymphadenoma,  267 

relation  of,  to  tubercle,  269 
Lymphangiectasis,  262 
Lymphangioma.  263,  518,  525 

hypertrophicum,  175 
Lymphangitis,  262 
Lymphatic  abscess,  42 

glands,  endothelioma  of,  271 
inflammation  of,  265 
primary  sarcoma  of,  270 
tubercle  of,  116,  266 
tumours  of,  266 

leukaemia,  270 

system,  diseases  of,  262 
Lymphoc>-tes  in  chronic  inflammation,  26 

in  tubercle,  114 
Lymphoma,  266 
Lymphorrhoea,  263 
Lympho-sarcoma,  169,  270 


M 

MACEOGLOSSIA,  255,  517 

Madura  disease,  104 

Male  breast,  tumours  of,  505 

Malignancy,  in  tumours,  153 

limited,  155 
Malignant  connective-tissue  tumours,  166 

epithelial  tumours,  178 

facial  carbuncle,  94 

oedema,  90 

pu.stule,  94 

tumours,  153 
Mallein,  99 
Mammary  abscess,  487 

gland,  diseases  of,  487 
Margaritoma,  607 
Mastitis,  chronic  interstitial,  488 

suppurative,  487 

syphilitic,  488 


.Mastitis,  tuberculous,  488 
Meckel's  diverticulum,  553 
Melanotic  sarcoma,  168 
Melon-seed  bodies,  298.  299,  353 
Membrane,  pyogenic,  41 
Membranous  union,  after  fracture.  217 
Meningeal  haemorrhage.  601,  602 
Meninges,  endothelioma  of,  189 
Meningitis,  in  middle  ear  disease.  609 

traumatic,  604,  605 
Meningocele,  595 

spinal.  612 

traumatic,  596 
Meningo-myelocele,  612 
Mercurial  necrosis,  315 
Mesaortitis.  syphilitic,  236 
Mesenteric  artery,  embolism  of,  561 
Metastasis,  calcareous,  322 
Meta,static  abscess,  70 
Micrococci,  13 
Middle  car  catarrh,  606 

cholesteatoma  of,  607 

disease.  606 

cerebral  abscess  in.  610 
complications  of,  608 
meningitis  in,  609 
sinus  phlebitis  in,  609 
Miliary  tubercle,  113 
Mitoses,  irregular;  in  cancer.  156 
Mixed  palatine  tumours.  509 

parotid  tumours,  191,  514 
Moist  gangrene,  88 
-Moles,  175 

Mollifies  o.'isium,  321 
-Monorchids,  454 
Morbus  coxae,  387 
Morvan's  disease.  372 
Mouth,  cysts  of,  512 

dermoids  of,  513 

diseases  of  floor  of,  512 

epithelioma  of,  513 
Movable  kidney,  414 
Mucoid  degeneration,  9,  152 
Mucous  cysts,  193,  343.  507,  .')12,  525 
of  antrum,  343 
of  larynx,  277 

membranes,  in  syphilis,  130 

polypi,  of  bladder,  428 
of  nose,  528 
of  uterus,  481 

tubercles,  130,  176 
Mulberry  calculus,  451 
.Multilocular  cystic  tumour  of  jaw,  341 

cysts  of  ovary,  482 
-Multiple  chondromata,  334 

exostoses,  333 
Mummification,  84 
Mumps,  513 
Muscles,  atrophy  of,  294 

degeneration  of,  294 

gumma  of,  296 

inflammation  of,  294 

injuries  and  diseases  of,  294 

o.ssification  of,  295 

parasitic  diseases  of,  296 

repair  of,  222,  294 
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JIuscUs,  rupture  of,  'I'M 

(.ypliilitic  disoasc  of,  290 

tuiuours  of,  295 

wounds  of,  294 
Mycetoma,  104 
Myeloid  epulif,  339 

sareoina.  168,  337,  339 
Myeloma,  337 
Myelomatosis,  ditTusc,  322 
Myoma,  163 
Myositis.  294 

ossificans,  163.  295 
Myxo-chondro-endothelioma,  101,  514 
Myxoedcina,  284 
Myxoma,  158 
.Myxo-sarcoma,  171 


N 


X.EVOID  lipoma,  165 
Xsevus,  164 

cavernous,  165 

hypertrophic  capillary,  165 

of  lip,  507 

of  rectum,  575 

of  tongue,  524 
Xasal  catarrh,  526 

polypi,  528 

syphilis,  527 

tubercle,  527 
Xaso-pharyngeal  polypi,  529 
Naso-pharjTix,  flbro-angeioma  of,  529 
Nastin,  lib 
Xatiform  skull,  138 
Xecrosis,  310 

central,  314 

mercurial,  315 

phosphorus,  315 

quiet,  314 

tuberculous,  385 
>"ephritis,  interstitial,  409 

suppurative,  412 
Nerves,  bulbs  on,  223 

divided,  degeneration  of,  223 
regeneration  of,  223 

injuries  of,  223 

trophic  changes  after  division  of,  224 

union  of,  225 
Nervous   system,   influence   of,    in    inflam- 
mation, 33 
Neuroma,  163 

false,  158,  164 

traumatic,  164 

true,  164 
Nipple,  chancre  of,  488 

Paget's  eczema  of,  489 

retraction  of,  in  cancer,  502 
Nodes,  rheumatic,  319 

syphilitic,  316 
Noma  ^■ulv8e,  91 

Non-union  of  fractures,  causes  of,  214 
Nose,  diseases  of,  526 

fibrous  polj"pi  of,  529 

mucous  polj-pi  of,  528 
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Nose,  sarcomatous  polypi  of,  521) 
Nostrils,  tumours  of,  528 
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Obstruction,  intestinal,  553 
Obstructive  suppression  of  urine,  449 
Obturator  hernia,  551 
Odontomata,  345 
iKdcma  glottidis.  272 

malignant,  90 
Gisophagus,  dilatation  of,  531 

diseases  of,  531 

diverticula  of,  533 

epithelioma  of,  531 

stricture  of,  531 
Ophthalmia,  gonorrhocal,  403 

neonatorum,  403 
Opsonins,  19 
Orchitis,  457 

gonorrhceal,  402 

gummatous,  135,  461 

in  mumps,  513 

interstitial.  461 

syphilitic,  131,  461 

tuberculous,  459 
Organisation  of  thrombi,  202,  256 
Ossification  in  rickets,  325 
Osteitis,  301 

acute,  in  middle  ear  disease,  608 

deformans,  319 

rarefying,  301 

sclerosing,  302 

septic,  307 

suppurative,  303,  305 

syphilitic,  316 

tuberculous,  304 
Osteo-arthritis,  363 

coxa  vara  in,  630 
Osteo-arthropathy,  hypertrophic  pulmonary, 

360 
Osteogenesis  imperfecta.  331 
Osteoma,  162,  332 

diffuse,  of  jaw,  344 
Osteomalacia,  321 
Osteomyelitis.  306 
Osteophj-tes,  363 
Osteo-sarcoma,  171 
Osteoid  sarcoma,  172 
Otitis  media.  606 

bacteriology  of,  607 

complications  of,  608 
Ovary,  adeno-circinoma  of,  484 

adeno-cystoma  of,  484 

cystic  adenoma  of,  482 

cysts  of,  482 

dermoids  of,  485 

fibroma  of.  486 

mnltilocular  proliferous  cysts  of,  482 

papillomatous  cysts  of,  483 

solid  tumours  of,  485 

tumours  of,  482 
Oxalate  of  lime  calculi,  451 
Oxaluria,  447 
Ozsena,  527 
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Paget'S  eczema  of  nipple,  489 
Palate,  cleft,  594 

diseases  of,  508 

tumours  of,  509 

ulceration  of,  syphilitic,  508 
of,  tuberculous,  508 
Papilloma,  174 

intracystic,  of  breast,  498 

of  anus,  5,72 

of  bladder,  427 

of  labia,  479 

of  larynx,  276 

of  lip,  507 

of  rectum,  573 

of  tongue,  525 
Papillomatous  cysts,  of  ovary,  483 
Paralysis,  infantile,  621 
Paraphimosis,  398 
Paraplegia  in  spinal  caries,  350 
Parasitic  bacteria,  15 

foetus,  615 

theory  of  new  growths,  148 
Parathyroids,  283 
Parotid  bubo,  514 

gland,  diseases  of,  513 

malignant  growths  of,  516 
tumours  of,  514 

tumours,  mixed,  191,  514 
Parotitis,  513 
Parovarian  cysts,  485 
Pelvis,  rickety  deformity  of,  325 
Pemphigus,  syphilitic,  137 
Penis,  diseases  of,  396 

epithelioma  of,  398 
Peptic  ulcer,  534 
Perforating  ulcer  of  foot,  46 
Perforation  of  stomach,  535 
Perforative  peritonitis,  579 
Perineal  hernia,  552 
Perinephric  abscess,  443,  448 
Periosteal  cysts  of  jaw,  343 

sarcoma,  335 
Periosteum,  congenital,  lipoma  of,  161 
Periostitis,  307 

acute,  308 

in  congenital  syphilis,  140 
pyaemia  in,  308 
Periphlebitis,  257 
Perithelioma,  191 
Peritoneal  adhesions,  561,  582 
Peritoneum,  pseudomyxoma  of,  483 
Peritonitis,  579 

acute  septic,  579,  581 

bacteriology  of,  580 
chronic,  561 
chronic  diffuse,  583 
in  gastric  ulcer,  535 
local,  582 
putrid,  581 
tuberculous,  583 
Pcri-urethral  abscess,  403,  406 
Pes  cavus,  623 
Phagedaena,  90 


Phagocytosis,  19,  30 
Pharyngitis,  511 
Pharynx,  diseases  of,  511 

syphilis  of,  512 

tubercle  of,  512 

tumours  of,  512 
Phimosis,  397 
Phlebitis,  250 

causes  of,  254 

of  cerebral  sinuses,  609 

plastic,  253 

septic,  257 

suppurative,  257 
Phleboliths,  256 
Phlegmonous  erysipelas,  75 

inflammation,  41 
Phosphatic  calculi,  451,  452 
Phosphorus  necrosis,  315 
Pigeon-breast,  325 
Piles,  249,  562 

Pituitary  body,  in  acromegaly,  292 
Plasma  cells,  in  chronic  intlammation,  20 

in  tubercle,  114 

in  syphilis,  126 
Plastic  exudation,  24 

phlebitis,  253 
Pneumococcal  arthritis,  360 

peritonitis,  581 
Pneumococcus,  38 
Poliomyelitis,  anterior,  621 
Polynuclear  leucocytosis,  60 
PoljTJi,  fibrous,  of  nose,  529 

intestinal,  560 

mucous,  of  nose,  528 

naso-pharyngeal,  529 

of  bladder,  428 

of  uterus,  481 

rectal,  573 

sarcomatous,  of  nose,  529 
Post-pharyngeal  abscess,  348,  511 
Posthitis,  402 
Pott's  disease,  346 

puffy  swelling,  604 
Pouches,  oesophageal,  533 
Primary  chancre,  125 
Profeta's  law,  136 
Prolapsus  ani,  577 

recti,  577 
Proliferous  cysts,  of  breast,  498 

of  ovary,  482 
Prostate,  adenoma  of,  434 

diseases  of,  432 

enlarged,  432 

inflammation  of,  432 

tubercle  of,  445 

tumours  of,  440 
Prostatectomy,  436 
Prostatic  calculi,  441 

enlargement,  effects  of,  437 

threads,  401 
Prostatitis,  403,  432 
Pruritus  ani,  578 
Psamnioma,  190,  457 
Pseudarthrosis,  217 
Pseudo-myxonia  of  peritoneum,  483 
Psoas  abscess,  348 
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Puorpcral  arthritis,  358 
Piilinonary  oTiiholism.  2B0 

()titi'o-artlir(i|iiitliy,  :ii!(i 
rulsaliiii^  siimniia  of  skull,  yM 
I'us.  2!»,  411 

••liaraclcrs,  of,  46 
.    format  ion  of,  40 
PiistiiU-,  nialigiiaiit,  94 
I'utriti  porltonitis,  581 
r.va'inla,  C" 

in  periostitis,  308 

IKJst-inorti'ni  apiH'aranccs  of,  liS 
Pya-inic  arthritis,  357 
Pyelitis,  calculous,  447 

tuberculous,  442 
Pyclo-nephritis,  409 
Pyloric  stenosis,  535,  537 
Pylorus,  carcinoma  of,  536 
Pyogenic  membrane,  41 

organisms,  38 
Pyo-nephrosis,  443,  448 
Pyo-salpinx,  gonorrhccal,  404 
Pyrogenous  substances,  58 


QtJiNsy,  510 
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EANCLA,  512 

Kaynaud's  disease,  87 
Ecctum,  Bilharzia  in,  426 

carcinoma  of,  575 

dermoids  of,  574 

diseases  of.  562 

nsevus  of,  575 

papilloma  of,  572 

polypi  of,  573 

prolapse  of,  577 

stricture  of,  571 

syphilis  of,  134,  569 

tubercle  of,  566,  570 

tumours  of,  572 

villous  tumours  of,  573 
Recurrence  of  tumours,  155,  173 
Recurrent  fibroids,  171 

hsemorrhage,  208 
Renal  calculus,  447 

changes  in  enlarged  prostate,  '140 

tuberculosis,  442 
Repair  of  cartilage,  223 

of  fractures,  211,  213 

of  muscle,  222 

of  tendon,  222 
liesidual  abscess,  42 
Resolution  of  inflammation,  29 
Retained  testis,  454 
Retention  cysts,  of  breast,  492 

of  urine,  407,  439 
Retro-pharyngeal  abcess,  348,  511 
Rhabdomyoma,  of  kidney,  417 
Rheumatic  diseases  of  bone,  319 

nodes,  319 

synovitis,  362 


Rheumatism,  354,  362 
clironic,  362 
gonorrlueal,  359 

Rheumatoid  arthritis,  372 

Rhinitis,  527 

Rhinoliths,  528 

Richter's  licrnia,  552 

Rickets,  323 

coxa  vara  in,  629 
epiph.vsial  changes  in,  326 
fffital,  329 

genu  valgum  in,  627 
ossification  in,  325 
pelvic  deformity  in,  325 
thoracic  deformity  in,  324 

Rider's  bone,  295 

Hodent  ulcer,  182 

liui)ia,  133 

Rupture,  540 

Rujitured  aneurysm,  241 


s 


Sac,  aneurysmal,  structure  of,  24 

hernial,  540 
Sacculated  aneurysm,  241 

bladder,  408,  452 
Sacral  cysts,  616 

tumours,  congenital,  614 
Salivary  calculi,  514 

fistula,  514 

glands,  diseases  of,  513 
tumours  of,  514  ' 
Salvarsan,  145 
Sapraemia,  62 

Saprophytic  bacteria,  15,  21,  63 
Sarcina.  13 
Sarcoma.  166 

alveolar,  170 

classification  of,  166 

clinical  characters  of,  172 

endosteal,  337 

giant -celled,  168 

heeraorrhagic,  170 

melanotic,  168 

mixed-celled,  168 

myeloid,  168,  337,  339 

naked  eye  appearances  of,  172 

of  bladder,  429 

of  bone,  335 

of  breast,  493 

of  intestine,  560 

of  jaws,  339 

of  kidney,  417 

of  larynx,  279 

of  testis,  464 

of  uterus,  482 

periosteal,  335 

plexiform,  191 

pulsating,  of  skiUl,  599 

recurrence  of,  173 

round-celled,  166 

secondary  changes  in,  171 

spindle-celled,  167 
Sarcomatous  polypi,  of  nose,  529 
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Scabbing,  healing  by,  52 
Scalds  of  lar>Tix,  279 
Scalp,  benign  epithelioma  of,  o99 
diseases  of,  598 
injuries  of,  599 
Scars,  contraction  of,  48 
Schizomycetes,  13 

distribution  of,  29 
Sciatic  hernia,  552 
Scirrhus,  185,  502 

atrophic,  of  breast,  o04 
of  CESophagus,  531 
Sclavo-s  serum,  96 

Sclerosis,  nodular,  of  arteries,  231,  233 
of  bone,  302 
senile,  of  arteries,  231 
Sclerotitis,  gonorrhceal,  403 
Scrofula,  115 

and  tubercle,  relations  of,  11a 
manifestations  of,  116 
Scrofulous  glands,  116 
Scrotum,  diseases  of,  396 

epithelioma  of,  399 
Scurvy  rickets,  328 
Sebaceous  cysts,  192,  599 
Secondary  hsemorrhage,  203 

sj'philis,  126 
Seminal  vesicles,  tubercle  of,  44^,  459 
Senile  gangrene,  85 
Separation,  of  dead  tissue,  So 

of  epiphyses,  218 
Septiceemia,  64 

post-mortem  appearances  of,  67 
symptoms  of,  66 
Septic  embolism,  69 
gangrene,  89 
infection,  64 
intoxication,  63,  66 
peritonitis,  579,  581 
thrombosis,  68,  257,  609 
Septum  nasi,  deviation  of,  526 
Sequestra,  312  .  ^       .    .qo 

Sero-cystic  tumours,  of  breast,  498 
Serous  cysts,  193,  493 

exudation,  23 
Serum,  anti-anthrax,  97 
anti-streptococcal,  73 
anti-tetanus,  80 
Sexual  precocity  in  hypernephroma,  415 
Simple  fracture,  211 
Sinus,  44 

phlebitis,  609 
Skin  eruptions  in  syphilis,  128 
Skull,  in  congenital  syphilis,  138 
pulsating  sarcoma  of,  599 
syphilitic  disease  of,  317 
tumours  of,  599 
Sloughing,  41,  83,  152 
Snuffles,  136 
Soft  fibroma,  158 

sores,  124 
Softening  in  inflammation,  2a 
Sores,  venereal,  124 

Spermatic    cord,    diffused     hydrocele 
474 
encysted  hydrocele  of,  473 


Spermatic  cord,  hematocele  of,  476 
Spermatocele,  472 
Spina  bifida,  611 
Spinal  caries,  346 

abscess  in,  347 
paraplegia  in,  350 
cord,  in  vertebral  caries,  349 
meningocele,  612         ,  „,, 
Spine,  angular  curvature  of,  34. 
congenital  deformities  of,  611 
diseases  of,  346 
lateral  curvature  of,  3o0 
rickety  curvature  of,  324 
tuberculous  disease  of,  34b 
Spirilla,  13 

Spirochseta  pallida,  141 
Splenic  fever,  95 
Spondylitis  deformans,  368 
Spontaneous  fracture,  217 
Sporadic  cretinism,  286 
Spores,  bacterial,  15 
Staphylococci,  13 
Staphylococcus  pyogenes,  38,  »5 
Stesis  in  inflammation,  2"5,^' 
Stomach,  carcinoma  of,  536 
diseases  of,  534 
haemorrhage  from,  535 
hour-glass  contraction  of,  oS> 
perforation  of,  535 
simple  ulcer  of,  534 
Stone,  in  bladder,  450 

in  kidney,  447 
Strangulated  hernia,  542 
Straus'  reaction  in  glanders,  9» 
Streptococci,  13  ,  .       ^a 

Streptococcus  erysipelatos,  (O 

pyogenes,  38 
Streptothrix,  15,  100,  105 
Stricture  of  intestine,  oo9 
of  oesophagus,  531 
of  pylorus,  535,  537 
of  rectum,  571 
of  urethra,  404 
Struma,  115  f,„ 

Subarachnoid  haemorrhage,  601,  6UJ 
Subdural  abscess,  604,  608 

haemorrhage,  602 
Sublingual  gland,  tumours  of,  ol6 
Submaxillary  gland,  tumours  of,  ol6^ 
Subperitoneal  fat,  protrusions  of,  oa. 
Subphrenic  abscess,  o3o,  588 
Suppuration,  34 
causes  of,  34 
diffuse,  40 
intracranial,  604 
in  tumours,  152 
Suppurative  arthritis,  354 
fever,  58 
nephritis,  412 
phlebitis,  68,  257.  609  _ 
Suprarenal,  adenoma  of,  41» 
"  rests,"  418 
tumours  of,  415 
of,        Surgical  kidney,  409 
Susceptibility,  19 
Symmetrical  gangrene,  87 


648 

Synostosis,  395 
Synovial  cysts,  376 

fluid  ill  synovitis,  3.')2 
Synovitis,  chronic,  353 

rheumatic,  362 

simple,  352 

tuberculous,  381 
Syphilis,  124 

congenit-al,  136 

micro-organism  of,  141 

of  pharynx,  511 

of  rectum,  134,  569 

of  testis,  131,  461 

primary,  125 

rashes  of,  128,  136 

secondary,  126 

tertiary,  132 

visceral,  134 
Syphilitic  arteritis,  235 

arthritis,  392 

iritis,  131 

laryngitis,  130,  134,  276 

nodes,  316 

orchitis,  131,  461 

osteitis,  316 

ulceration,  133 
Syringo-myelia,  joint  disease  in,  372 
■Syringo-myelocele,  613 


T 


Tabetic  arthropathy,  369 
Taenia  echinococcus,  193 
Talipes,  acquired,  620 

calcaneus,  626 

cavus,  623 

congenital,  619 

equino-varus,  621 

equiuus,  623 

planus,  624 

valgus,  625 

varus,  623 
Teeth,  in  congenital  syphilis,  140 

in  cysts  of  jaw,  344 

in  dermoid  cysts,  194,  469,  485,  615 

tumours  of,  345 

warty,  345 
Tendon,  repair  of,  222 
Tendons,  diseases  of,  296 

gouty  deposits  in,  297 

injuries  of,  296 

rupture  of,  296 

wounds  of,  296 
Tendon-sheaths,  inflammation  of,  297 

suppuration  of,  297 

tubercle  of,  297 

tumours  of,  297 
Teno-synovitis,  297 
Tenotomy,  296 
Tension,  in  inflammation,  28 
Teratomata.  149,  466,  614 
Tertiary  syphilis,  132 
Testis,  axial  rotation  of,  456 

carcinoma  of,  468 

chondroma  of,  468 
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Testis,  cystic  tumours  of,  465 
dermoids  of,  468 
diseases  of,  454 
encysted  haematocelc  of,  476 

hydrocele  of,  473 
fibroma  of,  468 

gonorrhceal  inflammation  of,  402 
gumma  of,  135,  462 
inflammation  of,  457 
innocent  tumours  of,  468 
malposition  of,  454 
psammoma  of,  469 
retained,  454 
sarcoma  of,  464 

syphilitic  disease  of,  131,  135,  461 
torsion  of,  456 
tubercle  of,  445,  459 
tumours  of,  465 
Tetano-toxin,  79 
Tetanus,  78 

antitoxin,  80 
bacillus  of,  78 
Thorax,  deformity  of,  in  lateral  curvature, 
351 
deformity  of,  in  rickets,  32'' 
Thrombosis,  250 
causes  of,  252 
results  of,  256 
septic,  68,  257,  609 
Thrombus,  250 

absorption  of,  256 
changes  in,  255 
organisation  of,  202,  25b 
structure  of,  251 
Thyroid  glands,  accessory,  237 
adenoma  of,  288 
atrophy  of,  284,  287 
cysts  of,  288 
diseases  of,  282 
extirpation  of,  282 
inflammation  of,  287 
malignant  disease  of,  290 
simple  hypertrophy  of,  288 
Thyroidectomy,  results  of,  282 
Tongue,  abscess  of,  520 
adenoma  of,  525 
diseases  of,  517 
epithelioma  of,  522 
fibroma  of,  525 
glazed,  519 
gumma  of,  134 
inflammation  of,  518 
lipoma  of,  525 
lymphangioma  of,  518,  525 
mucous  cysts  of,  525 
nEevus  of,  524 
papilloma  of,  525 
rashes  of,  520 

syphilitic  disease  of,  130,  134 
tubercle  of,  521 
tumours  of,  522 
ulceration  of,  521 
Tonsillar  abscess,  510 
TonsUlitis,  509 

ulcerative,  510 
I    Tonsils,  chronic  enlargement  of,'510 
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Tonsils,  diseases  of,  509 

in  syphilis,  130 

sloughing  of,  510 

tumours  of,  511 
Tophi,  362 
Torsion  of  arteries,  208 

of  testicle,  456 
Toxins,  bacterial,  17 
Trachea,  foreign  bodies  in,  280 
Traumatic  aneurysm,  204 

fever,  56 

gangrene,  89 
Treponema  pallidum,  141 
Trophic  changes  after  nerve  division,  224 
True  sacculated  aneurysm,  241 
Tubercle,  111 

and  scrofula,  relations  of,  115 

bacillus  of.  111 

bovine  and  human,  120 

caseous,  114 

channels  of  infection  in,  119 

miliar}-,  structure  of,  113 

modes  of  spread,  120 

natural  cure  of,  115,  122 

of  bladder,  442 

of  bone,  304 

of  breast,  488 

of  epidid>inis,  459 

of  genito-urinary  tract,  442 

of  joints,  380 

of  kidneys,  442 

of  larynx,  274 

of  lymphatic  glands,  116,  266 

of  pharjTix,  512 

of  prostate,  445 

of  rectum,  566,  570 

of  tendon-sheaths,  297 

of  testis,  445,  459 

of  tongue,  521 

of  ureters,  442 

of  vesiculae  seminales,  445,  459 

secondary  changes  in,  114 

structure  of,  113 
Tubercles,  mucous,  130,  176 
Tuberculated  leprosy,  107 
Tuberculin,  122 
Tuberculous  abscess,  43,  114 

necrosis,  385 

peritonitis,  583 

synovitis,  381 
Tuberculosis,  general,  121 
Tumours,  146 

age-incidence  of,  147 

biological  theories  of,  151 

causes  of,  147 

chronic  mammary,  494 

classification  of,  156 

Cohnheim's  theory  of,  148 

definition  of,  146 

degeneration  of,  152 

dissemination  of,154 

glandular  affection  in,  153 

haemorrhagic  infiltration  of,  152 

heredity  in,  147 

histology  of,  155 

inclusion  theory  of,  148 


Tumours,  inflammation  in,  152 
innocent,  153 
irritation  theory  of,  147 
local  recurrence  of,  155 
malignant,  153 
mixed  parotid,  191,  514 
mode  of  growth  of,  153 
necrosis  in,  152 
parasitic  tlieory  of,  148 
Ribbert's  theory  of,  150 
sloughing  in,  152 
suppuration  of,  152 


u 

Ulcee,  atheromatous,  233 

characters  of,  45 

duodenal,  534,  536 

gastric,  534 

healing  of,  45,  47 

peptic,  534 

perforating,  46 

phagedsenic,  91 

rodent,  182 

scarring  of,  48 

structure  of,  45 

syphilitic,  133 
Ulceration,  44 

syphilitic,  of  bone,  317 
of  larynx,  276 
of  palate,  508 
of  pharynx,  511 
of  rectum,  569 
of  skin,  133 
of  tongue,  134 

tuberculous,  of  larynx,  274 
of  palate,  508 
of  pharynx,  511 
of  tongue,  521 
Umbilical  hernia,  550 
Union,  fibrous,  after  fracture,  217 

membranous,  after  fracture,  217 

of  compound  fractures,  213 

of  simple  fractures,  211 
Unreduced  dislocations,  changes  in,  219 
Ununited  fractures,  214 

bone  changes  in,  216 
Ureters,  calculi  in,  449 

dilatation  of,  411 

in  enlarged  prostate,  440 

tubercle  of,  442 
Urethra,  calculi  in,  453 

in  enlarged  prostate,  437 

stricture  of,  404 
Urethral  abscess,  403 

arthritis,  359 
Urethritis,  400 
Uric  acid  calculi,  446,  450 

infarction.  446 
Urinary  calculi,  446 

fistula,  406 
Urine,  extravasation  of,  406 

in  cystitis,  423,  425 

in  pyclo-nephritis,  412 

obstructive  suppression  of,  449 
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Urine,  oxalate  of  lime  in,  447 
retention,  of,  407,  439 

Uterus,  carcinoma  of,  4H1 
ci>itliclioiua  of,  481 
tlbro-myoma  of,  479 
mucous  polypi  of,  481 
sarcoma  of,  482 
tumours  of,  479 


V 

Vagina,  absence  of,  478 

diseases  of,  478 

duplex,  478 

iiiliammation  of,  478 
Vav!iual  hajmatocelc,  474 

hydrocele,  470 
Valgus,  of  foot,  625 

of  knee,  627 
Varicocele,  248,  476 
Varicose  aneurysm,  205 

veins,  248 
Varix,  248 

aneurysmal,  205 
Varus,  of  foot,  623 

of  hip,  629 

of  knee,  629 
Vas  deferens,  tubercle  of,  459 
Vegetations,  adenoid,  510,  530 
Veins,  air  in,  210 

diseases  of,  248 

inllammation  of,  250 

injuries  of,  210 

varicose,  248 
Venereal  sores,  124 
Ventral  hernia,  551 
Vermiform  appendix,  catarrh  of,  584 

concretions  in,  585 

diseases  of,  584 

foreign  bodies  in,  585 
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Vermiform  appendix,  malignant  disease  of, 
588 

suppuration  around,  586 

tubercle  of,  588 

ulceration  of,  585 
Verruca  carnea,  175 

necrogenica,  119 
Vertebr£B,  tubercle  of,  346 
Vertebral  caries,  346 
Vesical  calculi,  450 

VcsiculiB  seminales,  tubercle  of,  445,  4  59 
Vessels,  injured,  occlusion  of,  201 

injuries  of,  200 

result  of  ligature  of,  207 

result  of  torsion  of,  208 
Vibrios,  15 

Villous  cancer,'  of  bladder,  427 
of  breast,  500 
of  kidney,  415 

tumour  of  bladder,  427 
Visceral  syphilis,  134 
Volvulas,  555 
Vulva,  abscess  of,  404,  478 

diseases  of,  478 

noma  of,  91 

warts  of,  478 
Vulvo-vaginitis,  gonorrhoeal,  404 

w 

WALLERIAN  degeneration,  223 
Warts,  175 

fleshy,  175 

post-mortem,  119 

venereal,  176 
Warty  teeth,  345 
Wassermann's  reaction,  142 
Woody  tongue,  101 
Wounds,  drainage  of,  54 

healing  of,  50 
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Anatomy  ^  Physiology 


The  Anatomy  of  the  Human  Skeleton.    By  J.  Ernest 

Frazkk,  F.R.C.S.,  Lecturer  on  Anatomy,  St.  Mary's  Hospital  Medical 
School.    219  Illustrations,  many  in  colours.    21s.  net. 

Morris's  Treatise  on  Human  Anatomy.     By  various 

Authors.  Edited  bv  C.  M.  Jackkox,  M.S.,  M.D.,  Professor  of  Anatomy, 
University  of  Minnesota.  Fifth  Edition.  With  1182  Engravings,  of 
Tvliich  358  are  printed  in  3  or  4  colours.  308.  net.  Also  issued  in  5  parts. 
Parts  I,  II,  and  III,  8j.  net  each ;  and  Parts  IV  and  V,  5s.  net  each. 

Anatomical  Terminology,  with  Special  Reference  to 

the  B.N.A.  By  L.  F.  Bakker,  M.D.,  Professor  of  Medicine,  Johns 
Hopkins  University,  Baltimore.     With  Illustrations.    58.  net. 

A  Manual  of  Practical  Anatomy.    By  the  late  Professor 

Alfi:f.d  W.  Hughes,  M.B.,  M.C.Edin.,  Professor  of  Anatomy  King's 
College,  London.  Edited  and  completed  by  Akthue  Keith,  M.D  .,  Lecturer 
on  Anatomy,  London  Hospital  Medical  College.  In  three  parts.  298.6(i.  net. 

Heath's  Practical  Anatomy :  a  Manual  of  Dissec- 
tions. Edited  by  J.  Ernest  Lane,  F.R.C.S.,  Surgeon  and  Lecturer  on 
Anatomy  at  St.  Mary's  Hospital.  Xinth  Edition.  321  Engravings,  of 
which  32  are  coloured.     128.  6d.  net. 

Clinical  Applied   Anatomy ;    or,    The   Anatomy  of 

Medicine  and  Surgery.  By  Charles  R.  Box,  M.D.,  F.R.C.P.Lond., 
Physician  to  Out-patients,  St.  Thomas's  Hospital,  and  W.  McAdam 
EccLEs,  M.S.Lond.,  F.R.C.S.Eng.,  Surgeon  with  charge  of  Out-patients, 
St.  Bartholomew's  Hospital.    Illustrated  by  45  Plates.    12s.6d.net. 

Essentials   of    Surface    Anatomy.     By   Charles    E. 

Whittakee,  F.R.C.S.,  L.R.C.P.,  etc..  Demonstrator  of  Anatomy,  Sur- 
geons' HaU,  Edinburgh.  Second  Edition.  With  12  Plates,  containing 
20  Figures,  many  in  colours.    3?.  6d.  net. 

Text=Book  of  Anatomy  for  Nurses.    By  E.  E.  Bundt, 

M.D.    Fourth  Edition.  With  a  Glossary  and  243  Illustrations.    8s.Grf.net. 

Human    Osteology.      By   Luther  Holden.      Eighth 

/  Edition.     Edited   by   Charles    Stewart,  F.R.S.,  Conservator    of   the 

)  Museum  R.C.S.,  and  R.  W.  Reid,  M.D.,  F.R.C.S.,  Regius  Professor  of 

S  Anatomy,  University  of  Aberdeen.    59  Plates  and  74  Engravings.     IBs. 

\  net.    Landmarks  Medical  and  Surgical.    Fourth  edition ,    3e.6d.net. 

\     Principles   of   Human    Physiology.     By   Ernest    H. 

■/  Starling,    M.D.,    F.R.C.P.,  F.R.S.,  Jodrell    Profes^sor  of   Physiology, 

J  University  College,  London.    Second  Edition.  5C6  Illustrations.    21s.  net. 

(     A  Course  of  Experimental  Physiology.      By  N.  H. 

{  Alcock,  M.D.,  Prof.  Physiol.  McGill  Univ.,  Montreal,  and  F.  O'Brien 

Ellison,    M.D.,    B.A.O.Dub.,    Physiological   Department,    St.    Mary's 
}  Hospital.    With  36  Illustrations.    5s.  net. 

(     Practical  Physiological   Chemistry.      By  Philip  B. 

(  Hawk,  M.S.,  Ph.D.,  Professor  of  Physiological  Chemistry,  University  of 

f  niinois.    Third  Edition.    With  Coloured  Plates  and  126  Figures.  IBs.  net. 

S     The  Cell  as  the  Unit  of  Life,  and  other  Lectures, 

\  Dehvered  at  the  Royal  Institution,  London,  1S99-1902.     An  Introduction 

S  to  Biology.     By  the  late  Allan  Macfadten,  M.D.,  B.Sc,  Fullerian 

(  Professor  of  Physiology,  Roval  Institution,  London.      Edited  by   R. 

^  Tanner  Hewlett,  M.D.,  F.R.C.P.    7s.  6d.  net. 
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Materia  Medica    ^     Pharmacy 


A  Text  =  Book  of  Pharmacology  and  Therapeutics, 

or  the  Action  of  Drugs  in  Health  and  Disease.  By  Aiiihuk  R.  Cdshnt, 
31. A.,  M.D.,  F.R.S.,  Professor  of  Pharmacology  in  the  University  of 
London,  etc.     Sixth  Edition.     61  Illustrations,     los.  net. 

Materia    Medica,    Pharmacy,    Pharmacology,    and 

Therapeutics.  By  W.  Hale  White,  M.D.,  F.R.C.P.,  Physician  to,  and 
Lecturer  on  Medicine  a:,  Guy's  Hospital.  Fourteenth  Edition.  6*.  ^d.  net. 

A  Text- Book  of  Materia  Medica.  By  C.  R.  Marshall, 

M.D.,  Prof,  of  Materia  Medica,  University  of  St.  Andrews.  127  Illus- 
trations. 10s.  6d.  net.  A  Manual  of  Prescribing  for  Students  and 
Practitioners  of  Medicine.     5.^.  net. 

Southall's  Organic  Materia  Medica.    By  J.  Barclay, 

B.Sc.Lond.    Eighth  Edition.    7s.6rf.net. 

A   Text -Book  of   Materia   Medica.      By   Henry   G. 

GiiEESiSH,  F.I.C.,  F.L.S.,  Professor  of  Pharmaceutics  to  the  Pharma- 
ceutical Society.  Second  Edition.  269  Illustrations.  15«.  net.  The 
Microscopical  Examination  of  Foods  and  Drugs.  Second  Edition. 
209  Illustrations.  12s.  6(i.  net.  An  Anatomical  Atlas  of  Vegetable 
Powders.     138  Illustrations.    12s.  6(f.  net. 

Materia   Medica,    Step    by    Step.     By  A.  W.  ISTunn. 

3s.  6ii.  net. 

The  Book  of   Pharmacopoeias  and  Unofficial   For= 

mularies.  By  E.  W.  Lucas,  F.I.C,  F.C.S.,  and  H.  B.  Stevexs,  F.I.C., 
F.G.S.    7s.6rf.net. 

Practical  Pharmacy.     By  E.  W.  Lucas,  F.I.C,  F.C.S. 

Second  edition.    22-i  Illustrations.    12«.  6rf.  net. 

By  the  same  Author. 
The    Book    of    Prescriptions    (Beasley),    with    an 

Index   of  Diseases  and  Remedies.     Tenth  Edition.    6s.  6(/.  net. 

The  Book  of  Receipts :  containing  a  Veterinary  Materia 

Medica.  A  Pharmaceutical  Formulary.  A  Photographic  Formulary.  A 
Synopsis  of  Practical  Methoils  employed  in  the  Examination  of  Urine, 
Milk,  Potable  Waters,  Sputum,  etc.     With  10  Plates.     7s.  6d.  net. 

First  Lines  in  Dispensing.    93  Illustrations.    3s.  GcZ.  net. 
The   National   Standard    Dispensatory.     By  H.  A. 

Hare,  B.Sc.,M.D.,  and  others.    2nd  Edition.    478  Illustrations.    36i.net. 

Medical  and  Pharmaceutical  Latin  for  Students  of 

Pharmacy  and  Medicine.  By  Reginald  R.  Bennett,  late  Teacher  of 
Pharmacy  at  University  College  Hospital,  London.  Second  Etiition. 
6s.  Gd.  net. 

A  Companion  to  the  British    Pharmacopoeia.      By 

Petek  Wyatt  Squire,  F.L.S.,  F.C.S.  Nineteenth  Edition.  15s.  nel. 
Pocket  Edition,  Second  Edition,  10s.  6rf.  net.  The  Pharmacopoeias 
of  Thirty  of  the  London  Hospitals.    Eighth  Edition.    5»  net. 

The  Pharmaceutical  Formulary :  a  Synopsis  of  the 

British  and  Foreign  Pharmacopanas.  By  Henry  Beasley.  Twelfth 
Edition  by  J.  Oldham  Bkaithwaite.    68.  &d.  net. 

Tuson's  Veterinary  Pharmacopoeia.      Sixth  Edition. 

Edited  by  James  Bat.ve,  F.C.S.     7s.  6rf.  net. 

Year- Book  of    Pharmacy:    containing  the  Trans- 
actions of  the  British  Pharmaceutical  Conference,    Annually,  10».  net. 
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Sanitation  in  War.    By  Major  P.  S.  Lelean,  F.E.C.S., 

D.P.H.,  Assistiiut  Professor  of  Hygiene,  Royal  Army  Medical  College. 
K»  lIliKstrntious.    5.i.  net. 

The  Theory  and  Practice  of  Hygiene.      (Notter  and 

Firth.)  By  R.  H.  Fikth,  Lt.-Col.  R.A.M.U.,  F.R.C.S.,  Officer  in  ChaBge 
of  the  School  of  Army  Sanitation,  Aldershot.  Third  Edition.  22  Plates 
and  200  other  Illustrations.  24s.  net.  Military  Hygiene.  A  Manual 
of   Sanitation  for  Soldiers.     With  40  Illustrations.    3».  6rf.  net. 

Manual  of  Hygiene.   By  W.  H.  Hamer,  M.D., 

Lecturer  on  Public  Health,  St.  Bartholomew's  Hospital,  93  Hlus- 
trations.     12s.  6rf.  net. 

Lessons   on   Elementary   Hygiene  and   Sanitation, 

with  Special  Reference  to  the  Tropics.  By  W.  T.  Prout,  O.M.G.,  M.B., 
C.W.(Edin.),  Hon.  Lecturer  School  of  Tropical  Medicine,  Liverpool. 
Fourth  Edition.     With  60  Illustrations.    2s.  6rf.  net. 

Domestic  Hygiene  for  Nurses.     By  Feed.  J.  Smith, 

M.D.,  F.R.C.P.,  Phys.  to  Lond.  Hosp.    Second* Ed.    20  Illus.    2s.6rf.net. 

The  Effects  of  Borax  and  Boric  Acid  on  the  Human 

System.     Third  Treatise.     By  Dr.  Oscak  Likbkeich.     Ss.  net. 

A  Simple  Method  of  Water  Analysis.     By  John  C. 

THKESH.M.D.Vic,  D.Sc.Lond.,  D.P.H.Camh.    Eighth  Edition.   2«.  6(i.  net. 

By  the  same  Author. 
The  Examination  of  Waters  and  Water  Supplies. 

Second  Edition.     With  53  Illustrations.     ISs.  net. 

Also,  with  Arthur  E.  Porter,  M.D.,  M.A.Cantab. 
Preservatives     in    Food     and    Food     Examination. 

8  Plates.    Us.  net. 

Foods  and   their  Adulteration.      By  H.  W.  Wiley, 

M.D.    With  11  Plates  and  87  Illusti-ations.     Second  Edition.    21g.  net. 

Text=book    of    Meat    Hygiene.      By   R.    Edelmann, 

Ph.D.  Translated  liy  J.  R.  Mohj.kk,  V.M.D.,  and  A.  Eichhohn,  D.V.S. 
With  152  Illustrations  and  5  Plates.    21s.  net. 

A   Manual   of   Bacteriology,  Clinical   and   Applied. 

By  R.  Tannkk  Hewlett,  M.D.,  Professor  of  General  Pathology  and 
Bacteriology  in  King's  College,  London,  Fifth  Edition,  26  Plates  and 
69  Text-figures.     12s.  6rf.  net. 

By  the  same  Author. 
Serum    and    Vaccine    Therapy,    Bacterial    Thera= 

peutics  and  Prophylaxis,  Bacterial  Diagnostic  Agents.  Second  edition. 
32  Figures.     Ss.  Grf.  net. 

Immunity.      Methods  of    Diagnosis  and    Therapy 

and  their  Practical  Application.  By  Dr.  J.  CixKoif .  Translated  by  A.  L. 
Gaebat,  M.D.     Second  Edition.    40  Illustrations,     lis.  net. 

Elementary   Bacteriology   and    Protozoology.      By 

H.  Fox,  M.D.,  Director,  La)x)ratory  of  Clinical  Medicine,  University  of 
Pennsylvania.    With  5  Plates  and  67  Illustrations.    6s.  Orf.  net. 

Clinical  Diagnostic  Bacteriology,  including  Serum- 

and  Cyto-diagnosis.    By  A.  C.  Coles,  M.D.,  D.Sc.    2  Plates.    Ss.  net. 

Lessons  in  Disinfection  and  Sterilisation.     By  F.  W. 

Andkewes,  M.D.,  F.R.C.P.,  Lecturer  on  Pathologj',  St.  Bartholomew's 
Hospital.    Second  Edition.    31  Illustrations.    3s.  6rf.  net. 
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Dictionaries 

Pathology,  General   and   Special,   for   Students  of     ( 

Medicine.  By  R.  Taxxeb  Hewlett,  il.D.,  F.R.C.P.,  D.P.H.,  Professor  / 
of  General  Patbolog-y  and  Bacteriologj'  in  Kin^r's  College,  London.  32  ) 
Plates  and  15  Illustrations  in  Text.     Third  Edition.     12?.  6d.  net.  \ 

Clinical  Pathology.     By  P.  N.  Panton,  M.B.,  Clinical     ) 

Pathologist  and  Director  of  Hale  Clinical  Laboratory,  London  Hospital.  ) 
With  13  Plates  (11  Coloured)  and  45  Illustrations  in  the  Text.    12s.  6(i.  net.       J) 

Manual  of  Pathology,  including  Bacteriology,  the     ) 

Technic  of  Post-mortems,  and  Methods  of   Pathologic   Research.      By  ) 

AV.  M.   Late  Coplix,  M.D.,   Professor  of  Pathology,  Jefferson  Medical  \ 

College,  Philadelphia,  Fifth  Edition.  AVith  612"'illustrations  and  12  ) 
Plates  1.11  coloured  .     21.«.  net. 

A  Manual  of  General  or  Experimental  Pathology. 

By  W.  S.  Lazaeus-Barlow,  M.D.,  F.R.C.P.,  Director  of  the  Cancer 
Research  Laboratories,  Middlesex  Hospital.  Second  Edition.  21».  net. 
The  Elements  of  Pathological  Anatomy  and  Histology  for 
Students.     7  Coloured  Plates  and  171  Text-Figures.    24s.  net. 

Surgical  Pathology  and  Morbid  Anatomy.     See  p.  8. 
Manual  of  Clinical  Pathology.     By  R.  Weiss,  M.A., 

Ph.D.,  F.C.S.,  with  G-.  Hehschell,  M.D.,  and  Andrew  Charles 
F.R.C.S.Dub.     Second  Edition.    Illustrated.    2s.  net. 

Post- Mortem     Manual.       A     Handbook     of    Morbid 

Anatomy  and  Post-mortem  Technique.  By  C.  R.  Box,  M.D.  Lecturer 
on  Applied  Anatomy,  St.  Thomas's  Hospital.      19  Illustrations.    6».  net. 

The    Pathologist's   Handbook:    a   Manual  for  the 

Post-mortem  Room.  By  T.  N.  Keltsack,  M.D.  126  Illustrations.  4^.6d. 
net. 

Psychological  Medicine.  By  M.  Craig,  M.D.  Physician 

Mental  Diseases,  Guy's  Hospital.   Second  Edition.   27  Plates.   12s.6d.net. 

Mental   Diseases :    Clinical  Lectures.     By  Sib  T.  S. 

Clouhtox,  M.D.,  F.R.C.P.Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinlurgh.     Sixth  Edition.     30  Plates.     10s.  net. 

The   Force    of    Mind ;    or,   the    Mental    Factor    in 

Medieine.  By  Alfred  T.  Schofield,  M.D.,  Hon.  Physician  to  Frieden- 
heim  Hospita'l.  Third  Edition.  5*.  net.  Unconscious  Therapeutics; 
or  The  Personality  of  the  Physician,  cjecond  Edition.  5j.  net.  The 
Management  of  a  Nerve  Patient.     5.'<.  net. 

The  Journal  of  Mental  Science.     Published  Quarterly, 

)  by  Authority  of  the  Medico-Psychological  Association.    5s.  net. 

)     Dictionary   of    Medical   Terms:     English,    French, 

)  German.    Eilited  by  Pafl  Blaschke.    8».  net.    Dictionary  of  Medical 

)  Conversation;  English-Qerman,  4».  net.    German-English,  4s.  net. 

)     Lang's  German-English  Dictionary  of  Terms  used 

)  in   Medicine    and    the    Allied    Sciences.      Second   Edition,   edited   and 

revised  by  M.  K.  Meveks,  M.D.     18s.  net. 

Dunglison's    Dictionary    of    Medical   Science.      By 

Thomas  L.  Stediian,  A.M.,  M.D.  Twenty-third  Edition.  577  Illustra- 
tions, including  84  page-plates.    34*.  net. 

A   Medical    Vocabulary.       By    R.    G.   Mayne,   M.D. 

Seventh  Edition,  by  W.  W.  Wagstaffk,  F.R.C.S.,  and  G.  D. 
Parker,  M.B.      12».  6rf.  net. 

^ .^^-.-^..  ..      j_  4.  /^.  CHURCHILL  ^— — — '^'^S^ 


Medical     Diagnosis.       By    Akthur    Latham,    M.D., 

F.R.C.r.,  Physician  and  Lectiirer  on  Jleclicine,  St.  George's  Hospital, 
andJiMts  ToRKENS,  II. B.,  M.R.C.P.,  Assistant  Physician,  St.  George's 
Hospital.    With  74  Illustrations,  many  in  Colour.    io».  net. 

The  Primary  Lung  Focus  of  Tuberculosis  in  Chil- 
dren. ¥,y  Dr.  Anthox  Gno>-.  Translated  by  D.  Bakiy  King,  M.D.. 
M.R.C.P.,  Assistant  Physician,  Royal  Hospital.  2  Coloured  Plates  and 
74  Text-fipures.     10s.  Cul.  net. 

A   Text -Book   of   Medicine.      Begun   by  the  late   C. 

HrxTON  Fagge,  if .D.  ;  completed  and  re-\vritten  bv  P.  H,  Pxe-Smith, 
M.D.,  F.R.S.     Fourth  Edition.     2  vols.    42s.  net. 

The    Practice   of  Medicine.     By  Frederick  Taylor, 

M.D.,  F.R.C.P.,  Consulting  Physician  to  Guy's  Hospital.  Tenth  Edition. 
12  Skiiigram  Plates  and  71  Illustrations.    20c.  net. 

A  Short  Practice  of  Medicine.   By  E.  A.  Fleming,  M.D., 

F.R.C.P.E.,  F.R.S.E.,  Lecturer  on  Medicine,  School  of  Royal  Colleges, 
Edinburgh.    Second  Edition.    55  Illustrations  (7  Coloured).     14s.net. 

The  Practice  of  Medicine.     By  M.  Charteris,  M.D., 

Professor  of  Therapeutics,  University  of  Glasgow.  Ninth  Edition. 
Edited  by  F.  J.  Chaktekis,  M.D.,  Ch.B.    Illustrated.     9s.  Gd.  net. 

A   Medical  Vademecum,    in  German  and  English. 

Bj-  B.  Lewis.     With  a  Preface  by  Prof.  Dr.  A.  Politzek.     15s.  net. 

A  Manual  of  Physical  Diagnosis.    By  B.  E.  O'Eeilly, 

il.D.,  M.R.C.S.Eng.,  Demonstrator  in  Clinical  Medicine,  University  of 
Toronto.    With  6  Plates  and  49  other  Illustrations.    8«.  Gd.  net. 

Digestion  and  Metabolism.     The  Physiological  and 

Pathological  Chemistry  of  Kutrition.  By  A.  E.  Taxlok,  M.D.,  Rush 
Professor  of  Phj-siological  Chemistry.University  of  Pennsylvania.  IBs.  net. 

A  Dictionary  of  Medical  Treatment  for  Students  and 

Junior  Practitioners.  By  AETHnn  Latham,  M.D.Oxon.,  F.R.C.P.Lond., 
Physician  and  Lecturer  on  Medicine  at  St.  George's  Hospital.    6s.  Gd.  net. 

Text = Book  of  Medical  Treatment.  By  N.  I.  C.  Tieard, 

M.D.,  F.R.C.P.,  Professor  of  Medicine,  King's  College,  London.    15s.  net. 

A    Manual   of   Family   Medicine   and    Hygiene  for 

India.  Published  under  the  Authority  of  the  Government  of  India.  By 
Sir  William  J.  Mooee,  K.C.I. E.,  M.D.  Seventh  Edition  revised  by  Major 
J.  H.  TuLL  Walsh,  I.M.S.    70  Engravings.    6s.  net. 

Waring's   Bazaar  Medicines   of  fndia.     By  Lt.-Col. 

C.  p.  Llkis,  I.M.S. .Principal,  Medical  College,  Calcutta.   6th Ed.  6s.  net. 

The   Blood :    how  to   Examine    and    Diagnose    its 

Diseases.    By  A.  C.  Coles,  M.D.    3rd  Ed.    7  Col.  Plates.    10s.  6rf.  net. 

Lectures  on  Medicine  to   Nurses.      By  Herbert  E. 

Cuff,  M.D.,  F.R.C.S.,  late  Medical  Superintendent,  North-Eastern  Fever 
Hospital,  London.     Sixth  Edition.    29  Illustrations.    3s.  Gd.  net. 

On  Alcoholism  :  Its  Clinical  Aspects  and  Treat- 
ment.   By  F.  Haee,  M.D.,  Med.  Supt.,  Norwood  Sanatorium.    5s,  net. 
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A  System  of  Treatment  by  British  Authors.     Edited 

by  Ahthuk  Latham,  M.D.,  F.R.C.P.,  Physician  and  Lecturer  on  Medi- 
cine, St.  George's  Hospital,  and  T.  Crisp  English,  M.B.,  B.S.,  F.R.C.S., 
Surgeon,  St.  George's  HospitaL  In  J^  Volumes.  Vols.  I  and  II.  General 
iledicine  and  Surgery.  Vol.  III.  Special  Subjects.  Vol.  IV.  Obstetrics 
and  Gynsecology.  25s.  net  per  Volume,  but  sets  £i  4s.  net.  Please 
write  for  detailed  Prospectus. 

The  Cure   of  Obesity  and    Obese    Heart.     By  J.  S. 

Kellett  Smith,  F.R.C.S.     12  Illustrations. 

Treatment  of  Tuberculosis.     By  Albert  Robin,  Pro- 

'  fessor  of  Clinical  Therapeutics,  Paris  Faculty  of  Medicine.    Translated 

by  Dr.  Leon  Blanc  and  H.  du  Meuic.     18«.  net. 

(     Researches    on    Rheumatism.    By   F.    J.    Poynton, 

\  M.D.,  F.R.C.P.Lond.,  and  Alexander  Paine,  M.D.,  B.S.Lond.    With 

<  106  Illustrations  and  a  Coloured  Frontispiece.     15s.  net. 

V    Vicious  Circles  in  Disease.     By  J.  B.  Htjery,  M.A., 

,■  M.D.     Second  Edition.     AVith  16  Illustrations.    Vs.  6d.  net.    The  Vicious  / 

\  Circles    of     Neurastiienia     and     tiieir    Treatment.      3s.    6rf.    net.  ) 

(  Vicious  Circles   in  Sociology  and   their  Treatment.     2.<.  net.    The  ) 

(  Ideals  and  Organisation  of  a  Medical  Society.    28.  net.  S 

)     Diseases  of  the  Stomach,    with  Special  Reference     ) 

)  to  Treatment.     Bj-  C.  D.  Aaeon,  Sc.D.,  M.D.,  Professor  of  Gastro-entero-      ) 

(  logy,  Detroit  College  of  Medicine.   42  Illustrations  and  21  Plates.   21s.net.      ) 

)     Ulcer  of  the  Stomach  and  Duodenum.     By  Samuel  >  ^ 

)  Fenwick,  M.D.,   F.R.C.P.,  and  W.   Soltau   Fenwick,  M.D.,  B.S.     55 

S  Illustrations.      10s.  6d.  net.      Cancer    and    other    Tumours    of    the 

)  stomach.    70  Illustrations.    lOs.  Gd.  net. 

j    On  Carbohydrate  Metabolism.      By  Frederick  W. 

>  PAvr,  M.D.,  F.R.S.,  F.R.C.P.  With  8  Plates.    Demy8vo.68.net. 

(    The  Schott  Methods  of  the  Treatment  of  Chronic 

(  Diseases  of  the  Heart.    By  W.  Bezlt  Thokne,  M.D.,  M.R.C.P.     Fifth 

(  Edition.    Illustrated,    os.  net. 

(    The    Clinical    Examination    of   Urine.     By  Lindley 

(  ScoTT,  M.A.,M.D.    41  original  Plates  (mostly  in  colours).     ISs.  net.  / 

}    Urine  Examination  made  easy.     Second  Edition.     By     ( 

Thomas  Caeeutheks,  M.B.,  Ch.B.     Is.  6rf.  net.  ( 

Electricity  :  Its  Medical  and  Surgical  Applications.     J 

By   C.  S.  Potts,  M.D.,  Professor  of  Neurologj',  University  of  Pennsyl-       \ 
vania.    With  356  Illustrations  and  6  Plates.    18s.  net.  \ 

Rational  Organotherapy.    Translated  from  the  Euasian     ) 

by  Prof.  Dr.  A.  von  Poehl,  Prof.  Prince  J.  von  Tarchanopf,  Dr.  Alf  von       ) 
p'oEHL,  and  Dr.  P.  Wacus.    Vol.  I.    8vo.    7s.  6d.  net.  ) 

Uric  Acid  as  a  Factor  in  the  Causation  of  Disease.     ) 

By  Alexander   Haig,   M.D.,  F.R.C.P.,  Physician   to  the  Metropolitan  ) 

Hospital.     Seventh  Edition.      75    Illustrations.      14s.  net.     Uric    Acid  ) 

in   the  Clinic.     A  Clinical  Appendix  to   "  Uric  Acid  as  a  Factor  in  ^ 

the  Causation  of  Disease."     5s.  net.     Uric  Acid,  an  Epitome  of  the  j 

Subject.     Second  Edition.     2s.  6rf.  net.     Diet  and  Food  considered  / 

in  relation  to  Strength  and  Power  of  Endurance,  Training,  and  / 

Athletics.     Sixth  Edition.    2s,  net.  / 
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A   Text- Book    of    Surgery.      By  E.  Wabben,  M.D., 

F.R.C.S.,  Assii^tnnt  Surgeon,  London  Hospital.    2  Volumes.    501  Illus-  / 

trations.    25!<.  net.  ) 

Operative  Surgery.    The  Head  and  Neck,  the  Thorax  ) 

and  the  Abdomen.    By  Edwaed  H.  Taylok,  M.D.,  B.S.,  F.R.C.S.I.,  Pro-  J 

fessor   of    Surgery,    University   of   Dublin.     300  Illustrations,  many  in  \ 

Colour.    30s.  net.  ( 

The  Practice  of  Surgery.     By  W.  G.  Spenceb,  M.S.,  / 

F.R.C.S.,  Surgeon  and  Lecturer  on  Surgery,  Westminster  Hospital,  and  ( 

G.  E.  Gask,  F.R.C.S.,  Assistant  Surgeon  and  Demonstrator  of  Practical  / 

Surgery,  St.  Bartholomew's  Hospital,    28  Skiagram   Plates.    20  Colour  ) 

Plates.     707  Text-figures.    22.'!.  net.  ) 


A  Manual  of  Surgical  Diagnosis.     By  James  Bebbt, 

B.S.Lond.,  F.R.C.S.,  Surgeon  to  Royal  Free  Hospital.    68.  net. 

A  Manual  of  Surgery.  By  F.  T.  Stewart,  M.D.,  Pro- 
fessor of  Clinical  Surgery,  Jefferson  Medical  College.  Third  Edition. 
571  Illustrations.     16e.  net. 

A  Synopsis  of  Surgery.     By  K.  F.  Tobin,  F.E.C.S.L, 

Burgeon  to  St.  Vincent's  Hospital,  Dublin.    Second  Edition.    6».  6d.  net. 

Ovariotomy  and  Abdominal  Surgery.    By  Harbison 

Cbipps,  F.R.C.S.,  Surgical  Staff,  St.  Bartholomew's  Hospital.    25«,  net. 

By  the  same  Author. 
On  Diseases  of  the  Rectum  and   Anus,   including 

the  Sixth  Edition  of  the  Jacksonian  Prize  Essay  on  Cancer.     Fourth 
S  Edition.    With  14  Plates  and  31  Illustrations.    lOs.'ed.  net. 

^     Cancer  of  the  Rectum,  especially  considered  with 

/  regard  to  its  Surgical  Treatment.   Jacksonian  Prize  Essaj'.   Sixth  Edition. 

)  With  14  Plates  and  several  Engravings.    5s.  net. 

?     Diseases  of  the  Rectum,  Anus,  and  Sigmoid  Colon. 

(  By  F.    SwiNFOED    Edwards,   F.R.C.S.,   Senior  Surgeon  to  St.  Mark's 

/  Hospital.    Third  Edition.    102  Illustrations.    10s.  6rf.  net. 


^  A    Manual    of    Minor    Surgery    and    Bandaging. 

)  (Heath  and  Pollard.)     Fifteenth  Edition.     By  H.   Moeriston   Davies, 

\  M.D.,  M.C.(Cantab.),  F.R.C.S.,  Assistant  Surgeon  to  University  College 

(  Hospital.      239   Engravings.    S«.  6d.  net. 

/  Injuries  and  Diseases  of  the  Jaws.     By  Chbistopheb 

/  Heath,  F.R.C.S.    Fourth  Edition.    Edited  by  H.  P.  Dean,  M.S.,  F.R.C.S., 

)  Assistant  Surgeon,  London  Hospital.    187  Illustrations,    lit.  net. 


\  By  the  same  Author. 

(  Clinical  Lectures  on  Surgical  Subjects  delivered  at 

/  University  College  Hospital.    First  Series,  6«. ;  Second  Series,  68.  net. 

j  An  Essay  on  the  General  Principles  of  the  Treat- 

)  ment    of    Spinal   Curvatures.      By   R.  Heathee  Bigg,  F.R.CS.Edin. 

\  Illustrated  by  Photogi-aphs  and  Sketches.    5s.  net. 
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) 
(     The  Operations  of  Surgery.  Sixth  Edition  of  Jacobson.     ) 

/  By    R.    P.    Rowlands,  M.S.Lond.,  F.R.C.S.,  Surgeon,  Guy's  Hospital,  \ 

)  and   Philip   TrnNER,   M.S.,  F.R.C.S.,    Assistant  Surgeon,   Guy's  Hos-  ) 

/  pital.    2  vols.    797  Illustrations,  40  in  Colour.     SOs.  net.  V 

\  ( 


Practice  and  Problem  in  Abdominal   Surgery.     By 

AxFEED  Bkwest  Matlahd,  M.B.Lond.  and  B.S.,  Senior  Surgeon  to 
the  Victoria  Infirmary,  Glasgow.  AVith  39  Illustrations.  8s.  6d.  net. 
Abdominal  Tuberculosis.     57  Illustrations.    12i<.  6rf.  net. 

Surgical  Pathology  and  Morbid  Anatomy.     By  Sir 

AjfTHowT  A.  BowLBT,  F.R.C.S.,  Surgeon  to  St.  Bartholomew's  Hospital, 
assisted  bj'  F.  W.  Andekwes,  M.D.,  Lecturer  on  Pathology,  St.  Bartholo- 
mew's Hospital.     Sixth  Edition.     With  200  Illustrations.     lOx.  6d.  net. 

Clinical  Essays  and  Lectures.     By  Howard  Marsh, 

F.R.C.S.    26  lUuatrations.     7».  6d.  net. 

Hernia,  its  Cause  and  Treatment.    By  R.  W.  Murray, 

F.R.C.S.,  Surgeon,  David  Lewis  Northern  Hospital,  late  Surgeon,  Liver- 
pool Infirmary  for  Children.    Second  Edition.    C2  Illustrations.    G«.  net. 

Modern    Bullet-Wounds    and    Modern    Treatment. 

By  Major  F.  Smith,  D.S.O.,  R.A.M.C.     3*.  net. 

Surgical    Emergencies.      By   Paul    Swain,   F.E.C.S., 

Surgeon  to  the  South  Devon  and  East  Cornwall  Hospital.  Fifth 
Edition.     l-i9  Engravings.    Cs.  net. 

Chloroform :  a  Manual  for  Students  and  Practi- 
tioners. By  Edward  Lawkie,  M.B.Edin.,  Lieut. -Col.  I. M.S.,  Residency 
Surgeon,  Hyderabad.     Illustrated.     o».  net. 
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Surgery  in  War.      By  A.  J.  Hull,   F.E.C.S.,   Major, 

R.A.M.C,  Surgeon,  British  Expeditionary  Force,  France.    With  Preface  , 

by  Sir  A.  Keogh,  K.C.B.,  M.D.    26  Plates  and  55  Text-figures.     10«.  6d.  ( 

net.  / 

A  System  of  Treatment.     In  4  Volumes.     Edited  by  ' 

Arthur  Latham,  M.D.,  and  T.  Crisp  English,  F.R.C.S.     See  p.  7.  ) 

Hare  =  Lip  and  Cleft  Palate,  with  Special  Reference  ) 

to  the  Operative  Treatment  and  its  Results.     B.y  Jamks  Bkrky,  B.S.,  ) 

F.R.C.S.,  Senior  Surgeon  to  the  Royal  Free  Hospital,  and  T.  Percy  Legq,  V 

M.S.,  F.R.C.S.,  Surgeon  to  the  Royal  Free  Hospital.     2-12  Illustrations  ( 

and  Appendix  of  Cases.     12!^.  6d.  net.  ( 


A   Practical   Treatise   on    Fractures   and    Disloca-  ) 

tions.      By   L.   A.   Stimsox,  B.A.,  M.D.,  LL.D.,  Professor  of  Surgery,  ' 

Cornell  University  Medical  College,  New  York.     Seventh  Edition.     With  ) 

39  Plates  and  459  illustrations.    2-ls.  net.  \ 

A  Treatise  on  Tumours.     By  A.  E.  Hertzler,  M.D.,  I 

Prof,  of  Surgery,  University  of  Kansas.    With  546  Engi-avings.     30».  net.  ( 


o 
Urinary  Disorders 

s   Neurology     ^     Tropical  Diseases 

A  Text- Book  of  Nervous  Diseases.     By  W.  Aldren 

TuRNKK,  M.D.,  F.R.C.P.,  Physician  anil  Lecturer  on  Neurolo^,  Kind's 
CoUepre  Hospital ;  and  T.  G.  Stdwakt,  M.B.,  Assistant  Physician,  National 
Hospital  for  Paralysed.    AVith  188  Illustrations.    188.  net. 

Paralysis  and  other  Nervous  Diseases  in  Childhood 

and  Early  Life.  By  James  Tati.O!;,  M.D.,  F.R.C.P.,  Physician,  National 
Hospital  for  Paralysed  and  KpileiJtic.    74  Illustrations.    128.  Gd.  net. 

A  Manual  of  Diseases  of  the  Nervous  System.     By 

SiE  WiLLiAsi  R.  GowERs,  M.D.,  F.R.S.  Vor,.  I.— Nerves  and  Spinal 
Cord.  Third  Edition,  by  the  Author  and  James  Tatlok,  M.D.,  F.R.CP. 
192  EngraN-ings.     ISs.  net.  \ 

By  the  same  Author. 
Subjective  Sensations  of  Sight  and  Sound,  Abio- 
trophy, and  other  Lectures  on  Disea.ses  of  the  Nervous  Sy.stem.  68.  net. 
Epilepsy  and  Other  Chronic  Convulsive  Diseases:  their  Causes, 
Symptoms,  and  Treatment.  Second  Edition.  lOx.  M.  net.  The 
Borderland  of  Epilepsy,  Faints,  Vagal  Attacks,  Vertigo,  Migraine, 
Sleep  Symptoms,  and  their  Treatment.    4H.  Grf.  net. 

Text- Book  of   Nervous   Diseases   and   Psychiatry. 

By  Charles  L.  Dana,  A.M.,  M.D.,  LL.D.,  Profes.sor  of  Nervous 
Diseases  in  Cornell  University  iledical  College.  Seventh  Edition. 
With  3  Plates  and  261  Text-figures.     25«.  net. 

Selected    Papers    on    Stone,    Prostate,    and    other 

Urinary  Disorders.    By  Regixald  Haerison,  F.R.C.S.,  Surgeon  to  St. 
Peter's' Hospital.    15  Illustrations.    5«.  net. 
By  E.  HuRRT  Festwick,  F.R.C.S.,  Surgeon  to  the  London  Hospital : 

Atlas    of    Electric    Cystoscopy.     34  Coloured  Plates. 

21?.  net. 

Obscure  Diseases  of  the  Urethra.    63  Illus.    6s.  6d.  uet. 
Operative  and  Inoperative  Tumours  of  the  Urinary 

Bladder  :  39  Illusti-ations.    bs.  net. 

Tumours  of  the  Urinary  Bladder.    Fas.  1.    5s.  net. 
Ulceration  of  the  Bladder,  Simple,  Tuberculous,  and 

MaUgnant :  a  Clinical  Study.     Illustrated.     5*.  net. 

The  Malarial  Fevers,    Haemoglobinuric  Fever  and 

Blood  Protozoa  of  Man.  By  C.  F.  Ckaig,  M.D.,  Captain  U.S.  Army. 
4  Coloured  Plates.     Numerous  Charts  and  Drawings.     20«.  net. 

Waring 's  Bazaar  Medicines  of  India.     See  page  6. 
The     Malarial     Fevers    of     British     Malaya.       By 

Hamiltox  Weight,  M.D.  (McGili.),  Director  of  the  Institute  for  Medical 
Research,  Federated  Malay  States.  Map  and  Charts.  38.  net.  The 
Etiology  and  Pathology  of  Beri  Beri.   With  Map  and  Charts.  38.  net. 

(     Yellow    Fever    Commission    (West    Africa).      First 

(  Report,  6rf.  net.    Second  Report,  Report,  2s. 6rf. net.    Third  Report,  1«.  6d. 

(  net. 

)  Report  of  the  Accra  Laboratory  for  1914-  By  J.  W. 

)  Scott  Macfie,  M.A.,  D.Sc.    Illustrated,    o8.net. 
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Midwifery        0        Gynaecology 


The     Difficulties    and     Emergencies    of    Obstetric 

•  Practice.  By  Comtxs  BEUKELtr,  M.D.,  F.R.C. P.,  Obstetric  and  Gynie-  \ 
cologrical  Surgeon,  ilidilleses  Hospital,  and  Victoe  Box:s^Er,  AI.D.,  \ 
F.R.C.S.,  Assistant  Obstetric  and  Gynscological  Surgeon,  Middlesex  ( 
Hospital.     Second  Edition.     'U'lth  302  Original  lUustration-s.    2i«.  net.  '. 

;     The  Practice  of  Midwifery.    By  A.  L.  Galabin,  M.D.,  \ 

)  F.R.C.P.,   and  G.  F.  Blackeic,  M.D.,  F.'r.C.S.,  Obstetric  Physician  to  ( 

*  University  College  Hospital.  Seventh  Edition.   503  Engravings.   18s.net.  ( 

;     Manual    of    Midwifery.       Bj    T.    W.     Eden,     M.D., 

/  CM.,  F.R.C. p.,  Obstetric  Physician  and  Lecturer  on  Practical  Midwifery,  i 


illustrations.    3«.  6d.  net, 

A  Short  Manual  for  Monthly  Nurses.     By  Ghables 

J.  CcLLixGWOKTH,  M.D.,  F.R.C.P.     SLxth  Edition.     Is.  ^d.  net. 

A  Clinical  Manual  of  the  Malformations  and  Con- 
genital Diseases  of  the  Foetus.  By  Prof.  Dr.  R.  BiuxBAUii.  Translated 
and  Annotated  by  G.  Blaceek,  M.D.,  F.R.C.P.,  F.R.C  S.,  Obstetric 
Physician  to  Univer.sity  College  Hospital.  With  8  Plates  and  53  Hlustra- 
tions  in  the  text.     15s.  net. 

A   Text- Book  of    Embryology.      By  F.   E.   Bailey, 

M.D.,  Professor  of  Histology  and  Embryology,  Columbia  University ;  and 
A.  M.  Miller,  A.M.,  Instructor  in  Histology  and  Embrj-ology,  Columbia 
University.    Second  Edition.    With  515  Illustrations.    21s.net. 

A  Laboratory  Text- book  of  Embryology.     By  C.  S. 

Mi:?or,  LL.I).,  D.Sc,  Professor  of  Comjiarative  Anatomy,  Harvard 
Medical  School.     Second  Edition.     262  Illustrations.     IGs.  net. 

Outlines   of  Gynaecological   Pathology  and  Morbid 

Anatomy.  By  C.  Hubert  Robekts,  M.D.Lond.,  Physician  to  the  Samar- 
itan Free  Hospital  for  Women.    151  Illustrations.    21«.  net. 

A   Lecture  on    Dysmenorrhoea.     By  E.  A.  Gibbons, 

M.D.,  F.R.C.S.E.,  Phvsician,  Grosveiior  HospUal  for  Women.  2«.  net. 
A  Lecture  on  Sterility  :  its  /Etiology  and  Treatment.  2*.  net.  A 
Lecture  on  Pruritus  VuIvee  ;  its  /Etiology  and  Treatment.    2».  net. 
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I                 Charing  Cross  Hospital.   4th  Ed.    5  Plates  and  354  Illustrations.  18n.net.  i 

;                                             By  the  same  Author.  * 

)     Gynaecology.     500  Illustrations  aiicl  20  Coloured  Plates.  \ 

)                      S early  Read;/.)  \ 

}     A    Short    Practice    of    Midwifery,    embodying    the  ( 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.   By  Hexkt  Jellett,  ) 

M.D.,  B.A.O.Dub.,  Master  of  the  Rotunda  Hospital,  Dubhn.      Sixth  \ 

Edition.    4  Colouied  Plates  and  207  Illustrations.     128.  6(J.  net.  ( 

By  the  same  Author.  { 

A  Short  Practice  of  Midwifery  for  Nurses,  with  a  > 

(                 Glossary  of  Medical  Terms,  and  the  Regulations  of  the  C.M.B.    Fourth  i 

/'                  Edition.     (5  Coloured  Plates  and  109  Illustrations.     7«.  Sd.  net.  \ 

)                                                           Also  ( 

)     A  Practice  of  Gynaecology.    4th  Edition.    {In  the  Press.)  "^ 

)     Obstetric  Aphorisms.    By  the  late  J.  G.  Swayne,  M.D.,  ? 

)                 Revised  by  W.  C.  Swatxe,  M.D.,  B.S.Lond.,  Professor  of  Obstetrics,  ? 

\                  University  of  Bristol.  Eleventh  EcUtion.  With  29  Illustrations.  3«.  6d.  net.  ) 

S     A   Manual   for   Midwives.     By  C.  J.  N.   Lonqeidge,  > 

\                 M.D.,  F.R.C.S.,  and  J.  B.  Banister,  M.D.,  F.R.C.S.,  Physician  to  Out-  ' 

patients.  Queen  Charlotte's  Hospital.    Second  Edition.    4  Plates  and  47  i^ 
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Ophthalmology  /^f  Dermatology 


Lectures  on  Medical  Jurisprudence  and  Toxicology.  { 

By  Fked.   J.  Smith,  M.D.,  F.R.C.P.,  F.R.C.S.Eng.,  Physician  to,  and  ^ 

Lecturer  on.  Forensic  Medicine  and  Toxicology  at  the  London  Hospital.  \ 

Second  Edition.    8s.  6d.  net.  '^ 

By  the  same  Author.  ) 

Law  for    Medical    Men,   containing   Extracts    from  ^ 

Acts  of  Parliament  interesting  to  Medical  Men.     10s.  Grf.  net. 

,     Medical  Jurisprudence:  its  Principles  and  Practice.  ) 

1                  By  Alfred  S.  Taylor,  M.D.,  F.R.C.P.,  F.R.S.    Sixth  Edition,  by  Fred.  ) 

\                  J.  Smith,   M.D.,   F.R.C.P.,     Physician    to,   and    Lecturer    on    Forensic  ', 
\                  Medicine  at  the  Loudon  Hospital.    2  vols.     20  Engravings.    '12s.  net. 

)     Medical    Ophthalmoscopy :     a   Manual    and    Atlas.  ) 

(                   By   Sir  William  R.  Gowers,  M.D.,  F.R.C.P.,  F.R.S.     Fourth  Edition.  ) 

''                  Edited  \vith  the  assistance  of  Marcus  Gunn,  F.R.C.S.,  Surgeon  Royal  ) 

)                  London  Ophthalmic  Hospital.    Autotype  Plates  and  Woodcuts,     llf.  net,  ') 

\     Manual  of  Ophthalmic  Surgery  and  Medicine.    By 

(  W.  H.   H.  Jkssop,   M.A.,  F.R.C.S.,  Senior  Ophthalmic  Surgeon  to  St. 

(  Bartholomew's    Hospital.      Second    Edition.     8  Plates  and  155  other 

(  Illustrations.    9».  6d.  net. 

Refraction  of  the   Eye :    a    Manual   for    Students. 

By  GusTAvus  Haetbidge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 

Ophthalmic   Hospital.     Fifteenth  Edition.     107  Illustrations,  also  Test-  ( 

types,  etc.    5s.net.    The  Ophthalmoscope  :  a  Manual  for  Students.  ( 

Fifth  Edition.    68  Illustrations  and  i  Plates.    4.«.  net.  / 

Diseases  of  the  Eye :    a  Manual  for  Students  and  ( 

Practitioners.      By  J.   Herbert  Parsons,  D.Sc,   M.B.,  B.S.,  F.R.O.S.,  \ 

Ophthalmic  Snrgeon,   University   College    Hospital  ;     Surgeon,    Royal  \ 

London  (Moorfields)  Ophthalmic  Hospital.     Second  Edition.     309  Illns-  ( 

trations  and  7  Coloured  Plates.    14,«.  net.    Elementary  Ophthalmic  c 

Optics,   including   Ophthalmoscopy   and  Retinoscopy.    66  lUustra-  / 

tions.    68.  6d,  net.  / 

Sight-Testing  Made    Easy,  including   Chapter   on  \ 

Retinoscopy.      By    W.    W.    Hakdvticke,    M.D.,    M.R.C.P.,    late    Hon.  \ 

Physician,    Molesey    and    Hampton    Court    Cottage    Hospital.      Third  ( 

Edition.     12  Engravings.    2*.  Gd.  net.  ( 

(     Ophthalmological   Society  of  the  United  Kingdom.  ) 

\                  Transactions.     Vol.  XXXV.     12s.  6d.  net.  ( 

/     Diseases   of  the   5kin.      By  J.   H.   Seqijeira,   M.D.,  > 

(                  F.R.C.P.,  F.R.C.S.,  Physician,  Skin  Department.    Second  Edition.  With  ) 

r                  48  Plates  in  Colour  and"238  Text  Illustrations.    2Ss.  net.  ) 

\     The  Diagnosis  and  Treatment  of  Syphilis.     By  Tom  ( 

)                  Robinson,    M.D.St.  And.,    Physician    to    the    Western    Skin    Hospital.  ( 

)                 Second  Edition.     3s.   Gd.  net.     The    Diagnosis    and    Treatment  of  ( 

{                 Eczema.     Second  Edition.    3«.  6d.  net.  / 
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)     The   Labyrinth   of    Animals,   including    Mammals,      ) 

,'  Birds,  Reptiles,  and  Amphibians.     By  Albekt   A.  Gkat,  M.D.(Glas.),  ) 

)  r.R.S.E.,  SurtfBon  for  Diseases  of  the  Ear  to  the  Victoria  Infirmary,  ) 

J)  Glasgow.      Vol.  I,  v%-ith   31    Stereoscopic  Plates.     21».  net  (including  ) 

\  Stereoscope).    Vol.11.    45  Stereoscopic  Plates.    25s.net.  ) 

{     Diseases  of  the  Ear.      Bv  T.  Mark  Hovell,  Senior     ^ 

S  Aural  Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the       ) 

\  Throat  in  the  College.    Second  Edition.    128  Engravings.    2l8.  net.  S 

(     The   Diseases  of  Children.     Bv  Sir  James  F.  GtOOd-     \ 

\  HiET,  Bt.,  M.D.,  P.R.C.P.,  and  G.  F.  Still,  M.D.,  F.R.C.P.,  Professor  of  the       ) 

(  Diseases  of  Children,  King's  College.    Tenth  Edition.    42  Illustrations.       ) 

(^  108.  net. 

/     The  Wasting  Diseases  of  Infants  and  Children.     By     l 

Eustace  Smith,  M.D.,  F.R.C.P.    Sixth  Edition.    6«.  net.  '        ( 

On  the  Natural  and  Artificial  Methods  of  Feeding     { 

Infants  and  Young  Children.  By  Edmund  Cautley,  M.D.,  Physician  to 
the  Belgrave  Hospital  for  Children.    Second  Edition.    7s.6rf.net. 

I     An   Introduction  to  Dental  Anatomy  and    Physio= 

i  logy.   Descriptive   and  Applied.     By  A.  Hopewell-Sjiith,  L.D.S.Eng., 

/  Lecturer  on  Dental  Anatomy  and  Physiology,  Royal  Dental  Hospital, 

)  London.    With  6  Plates  and  340  Illustrations.     1S«.  net. 

) 

)     Dental    Anatomy,     Human    and    Comparative :     a 

)  Manual.     By  Charles  S.  Tomes,  M.  A.,  F.R.S.     Edited  hy  H.  W.  Marett 

;  Tims,  M.A.,  M.D.,  F.L.S.,  and  A.  Hopewell  Smith,  L.R.C.P.,  M.R.C.S.,  ) 

',  L.D.S.    Seventh  Edition.    300  Illustrations.    15s.  net.  ) 

(  ) 

(     A  System  of  Dental  Surgery.     By  Sir  John  Tomes, 

F.R.S.  RcN-ised  by  C.  S.  Tomes,  M.A.,  F.R.S. ,  and  Walter  S. 
Nowell,  M.A.Oxon.    Fifth  Edition.    318  Engravings.    15*.  net. 

An  Atlas  of  Dental  Extractions,  with  Notes  on  the 

Cauises  and  Relief  of  Dental  Pain.  By  C.  Edward  Wallis,  M.R.C.S., 
L.R.C.P.,  L.D.S.,  Assistant  Dental  Surgeon,  King's  College  Hospital. 
With  11  Plates.    38.  6rf.  net. 

I     Decay  in  Teeth :    an    Investigation  into  its  Cause 

/  and  Prevention.    By  J.  Sim  Wallace,  M.D.,D.Sc.,  L.D.S.R.C.S.    Second 

/  Edition.    5».  net. 

A  Manual  of  Dental  Metallurgy.    By  Ernest  A.  Smith, 

Assay  Office,  Shellield.    Third  Edition.    38  Illustrations.    6*.  6d.  net. 

Dental  Materia  Medica,  Pharmacology  and  Thera- 
peutics. By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S. Edin. ;  Senior 
Dental  Surgeon,  Westminster  Hospital.    Second  Edition.    6«.  net. 
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Inorgfanic     and     Organic    Chemistry.      By     C.     L. 

Bloxam.  Tenth  Edition.  Revised  by  A.  G.  Bloxam,  F.I.C,  and  S. 
JuDD  Lewis,  D.Sc,  F.I.C.    313  Illustrations.    21«.  net. 

Treatise    on    General   and    Industrial    Chemistry. 

By  Dr.  KiniKK  Molixaui.  Vol.  I. — Inorganic.  Translated  by  E. 
Feii.maxn,  B.Sc,  Ph.D.,  F.C.S.  With  2Hi  JUiistrations  and  3  Plates. 
21«.  net.  Vol.  II.— Organic.  Translated  by  T.  H.  Pope,  B.Sc,  F.I.C. 
With  506  Illustrations.    2l8.  net. 

Explosives :  Their  Manufacture,  Properties,  Tests, 

and   Hi-story.     By   A.    Marshall,   A.C.G.I.,   F.I.C,   P.C.S.,    Chemical       / 
Inspector,  Indian  Ordnance  Depl.    With  137  Illustrations.    28«.  net.  / 

Liquid  Air,  Oxj'gen,  Nitrogen.    Bv  Georges  CiiAUDE.     ) 

Translated  by  H.  E.  P.  Cottrkll,  Assoc.  M.I.C.E.,  M.S.C.I.,  F.R.C.I.       ( 
With  151  Illustrations.    21s.  net.  ^ 

Bricks  and  Artificial  Stones  of  Non  =  Plastic  Mate=     ( 

rials.     By  Alfkkd  B.  Seaelk.    65  Illustrations.    Ss.  Gd.  net.  ( 

The    Preparation   of   Organic    Compounds.     By  E.     ) 

DE  Bakkt  Barnltt,  B.Sc.     AVith  50  Illustrations.     Ss.  6(i.  net.  ; 

The  Chemistry  of  Cyanogen  Compounds,  and  their     ( 

Manufacture  and  Estimation.     By  Heebekt  E.  Williams.     10s.  M.  net.       { 

Fatty    Foods :    Their  Practical   Examination.      By     '\ 

E.  R.  Bolton  and  C.  Revis.     7  Plates  and  36  Text-figures.     10«.  M.  net.  \ 

The    Plant    Alkaloids.      By    T.     A.    Henry,    D.Sc,     } 

Superintendent  of  Laboratories,  Imperial  Institute.    ISs.  net. 

Quantitative  Analysis  in  Practice.     By  J.  Waddell, 

D.Sc,  Ph.D.    is.  6d.  net. 

Industrial  Organic  Analysis.     By  Paul  S.  Arup,  B.Sc, 

A.C.G.I.,     14  Illustrations.    7s.6rf.net. 

A   History  of  Chemistry.     By  the  late  J.  Campbell 

Browx.  Edited  liy  H.  H.  Bnowx.  With  120  Illustrations.  10*.  Gd.  net. 
Practical  Chemistry.  Sixth  Edition.  Edited  by  G.  D.  Bengough, 
D.Sc.  2s.  6(f.  net.  Essays  and  Addresses.  With  23  illustrations.  5s.net. 

Microbiology  for  Agricultural  and  Domestic  Science 

Students.  Edited  by  C.  E.  ilAKSHALL.  AVith  128  Illustrations.  10s.6rf.  net. 

Cocoa  and  Chocolate:  their  Chemistry  and  Manu  = 

facture.    By  R.  Whtmpee.    AVith  13  Plates  and  19  figures.     18s.  net 


Annual  Tables  of  Constants  and  Numerical  Data.     { 


J  Chemical,  Physical,  and  Technological.    A'olume  III.    Cloth,  28s.  6d.  net.  ( 

/     Laboratory   Text = book  of  Chemistry.     Part  I.     By  ( 

/'  v.   S.  Bryant,  M. A.,  Assistant  Master,  AA'ellingtou  College.    4«.  net.  \ 

Modern  Methods  of  Steel  Analysis.    By  J.  A.  Pickaed,  ) 

B.Sc,  A. B.C. Sc    Illustrated.    3s.6rf.net.  ) 

I    The  Synthetic  Use  of  Metals  in  Organic  Chemistry.  ) 

(  By  A.  J.  Hale,  Lect.  in  Chem.,  City  and  Guilds  Coll.,  Finsbury.  4s.  6rf.  net.  ) 

(    Elementary  Practical  Metallurgy.   By  J.  H.  Stansbie,  ) 

{  B.Sc,  F.I.C,  Lecturer   on  Metallurgy,  Municipal  Technical   School,  / 

{  Birmingham.    3s.  Crf.  net.  / 
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A  Handbook  of  Colloid  Chemistry.   By  Dr.  W.  Ostwald,  \ 

Translated  by  Dr.  Manin  H.  Fischer.    61  Illustrations.     12s.  <6d.  net.  ) 

The  Analyst's  Laboratory  Companion :  a  Collection  ) 

of  Tables  and  Data  for  Chemists  and  Students.    Bj'  Alfred  B.  Johnsoit,  ) 

B.Sc,  F.I.C.     Fourth  Edition.    6«.  6d.  net.  ) 

Commercial  Organic  Analysis :    a  Treatise  on  the  ) 

Properties,  :Modes  of  Assaying,  Proximate  Analytical  Examination,  etc.,  \ 

of  Organic  Chemicals  and  Products.      By  A.  H.  Ali.en,  F.I.C.     Fourth  ) 

Edition,  now  complete  in  8  volumes.     Edited  by  W.  A.  Davis,  B.Sc,  ) 

A.C.G.I.,    Heurt    Leffmaxn,  M.A.,   M.D.,   and    S.    S.    Sadtler,    S.B,  \ 

22s.  net  each  volume.    [Prospectus  on  apphcation.]  j 

Volumetric  Analysis  ;  or,  the  Quantitative  Estima-  ^ 

tion  of  Chemicfil  Substances  by  Measure.    By  Fraijcis  Surroir,  F.C.S.,  \ 

F.I.C.     Tenth  Edition.    21s.  net.  \ 

Text- Books  of  Chemical  Research  and  Engineering.  \ 

Edited  by  W.  P.  Dkeaper,  F.I.C.  )> 

Surface  Tension  and  Surface  Energy  and  their  Influence  on  Chemical  ( 

Phenomena.     By  R.  S.  Willows,  M.A.,  D.Sc,  and  E.  Hatschek.     With  ( 

17  Illustrations.    2s.  6^.  net.  ( 

Molecular  Physics.    By  J.  A.  Ceowthee,  M.A.,  Fellow  of  St.  John's  College,  > 

Cambridge.     With  29  Illustrations.    3s.  6rf.  net.  ) 

Chemical  Engineering::    Notes  on  Grinding,    Sifting,   Separating,   and  \ 

Transporting  Solids.     By  J.  W.  Hinckley,  A.R.S.il.     With  70  Illus-  ( 

trations.     2*.  6d.  net.  ( 

Notes  on  Chemical  Research.     By  'W.  P.  Dkeapek,  F.I.C.    2s.  %d.  net.  I 

An  Introduction  to  the  Physics  "and   Chemistry  of  Colloids.     By  Emil  ' 

Haischbk.     Second  Edition.     3s.  net.  ) 

Catalysis   and    its   Industrial   Applications.    By  E.  Jobling,  A.R.C.Sc,  ) 

B.Sc,  F.C.S.    Illusti-ated.     2s.  6rf.  net.  ) 

Volumetric  Analysis  for  Students  of  Pharmaceutical  \ 

and  General  Chemistrj-.  By  C.  H.  Hampshire,  B.Sc,  A.I. C,  Demonstrator  ) 

in  Chemistry,  Pharmaceutical  Society.      Illustrated.    3s.  Grf.  net.  \ 

A  Manual  of  Chemistry,  Theoretical  and  Practical.  ) 

By  Sir  William  A.  TiLDEN,  D.Sc,  F.R.S.   2  Plates  and  143  Woodcuts.   10».  ) 

net.  ) 

Valentin's     Practical    Chemistry.      By    Dr.    W.    R. 

HoDGKi:ssoN-,  F.R.S.E.   Tenth  Edition.    97  Illustrations.     10s.  net.  ) 

Qualitative  Analysis  and  Practical  Chemistry.     By  ) 

Frank  Clowes,  D.Sc.Lond.,  Emeritus  Professor  of  Chemistry  Univer-  ) 

sity  College,  Nottingham.   Eighth  Edition.    102Engravings.7s.6rf.net.  ) 

Quantitative  Analysis.    By  Fbank  Clowes,  D.Sc.Lond.,  ) 

and  J.  B.  Coleman,  A.R.C.Sc.Dub.,  Professor  of  Chemistry,  South- West  ) 

London  Polytechnic.    Tenth  Edition.     136  Engravings.    10s.  6rf.  net.  ) 

By  the  same  Authors.  ) 

Elementary  Practical  Chemistry.  ) 

Parti.     Sixth  Edition.    General  Chemistry.    7-5  Engravings.    .3«.  6(i.  net.  ? 

Part  II.  Sixth  Edition.   Analytical  Chemistry.   20  Engravings.  3s.6rf.net.  / 

A  Course  of  Practical  Chemistry.     By  A.  B.  Ryley,  ) 

M. A. Oxon.,  Malvern  College.   Illustrated.  Interleaved.    4«.  6(i.  net.  / 

Introduction  to  Chemical  Analysis.     By  Hugh  C.  H.  ( 

C.VNDY,  B..\.,  B.Sc,  F.I.C.     3«.  Gd.  net.  ( 

Researches  on  the  Affinities  of  the  Elements.     By  ^ 

Geoffrey  Martin,  B.ScLond.  Illustrated.    168.  net.  ) 
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)     A     Handbook     of     Physics     and     Chemistry.      By 

'  Hkkdekt  E.  CoRBirr,  B.Sc. Loud.,  and  Archibald  M.  Stewart,  B.Sc.Lond. 

^  Fourth  Edition.    183  lUusti-ations.    7».  6rf.  net. 

A   Treatise  on   Physics.      By  Andrew  Gray,  LL.D., 

F.R.S.,  Professor  of  Natural  Philosophy  in  the  University  of  Glasgow. 

Vol.  I.    Dynamics  and  Properties  of  Matter.    350!lllustration8.    158.  net.  ') 

^     A  Text-book  of  Physics.    Edited  by  A.  Wilmer  Duff,  ) 

D.Sc.     Third  Edition.     595  Illustrations.     10».  6d.  net.  i 

A  Text -book  of   Physical   Chemistry,    Theory   and  ) 

Practice.     By  A.  W.  Ewell,  Ph.D.     102  Illustrations    9s.6d.net.  ) 

Physical  Measurements.     By  A.  Wilmer  Duff  and  ) 

A.  W.  KwKLL.     Second  Edition.     78  Illustrations.     7.^.  Crf.  net.  ? 

The  Conduction  of  Electricity  through  Gases  and  I 

V                 Radio-acti\-ity.        By  R.  K.  AIcCr.uNG,  M. A.,  D.Sc,  Lecturer  in  Physics,  ( 

i  •                University  of  Manitoba.     78  Illustrations.    7s.  6d.  net.  ( 

)     The  Microscope  and  its   Revelations.      By  the  late  ( 

)                   Wii.MASi  B.  Cakpentek,  C.B.,  M.D.,F.R.S.     Eig-hth  Edition,  by  the  Rev.  \ 

)                  W.  H.  Dallinger,  F.R.S.    23  Plates  and  800  Wood  Engravings.    28*.  net. ;  ( 

\                 or,  in  two  vols.,  sold  separately,  cloth,  I4».  net.  each.    Vol.  I.  The  Micro-  ( 

scope  and  its  Accessories.    Vol.  II.  The  Microscope,  its  Revelations.  ) 

The  Microtomist's  Vade=Mecum.   By  Arthur  Bolles  ) 

Lee.     Seventh  Edition,     los.  net.  / 

The    Quarterly  Journal   of   Microscopical    Science.  ^ 

Edited  by  Sir  Rat  Lanke.ster,  K.C.B.,  F.R.S.     Each  Number,  10s.  net.  ; 

The    Horticultural     Record.       By    Eeginald    Cory.  ( 

)                  With  117  Plates  in  Colour  and  71  Black  and  White  Illustrations.   42s.  net.  ( 

The  story  of  Plant  Life  in  the  British   Isles.     By  J 

(                  A.  R.  HoRwooD,  Member  of  the  British  Botanical  Society,  Ecological,  > 

)                  Conchological  Societies,  etc.     In  3  vols.    With  many  Photographic  Illus-  '\ 

)                  trations.    6s.  dd.  net  per  volume.  ( 

)      Plant  Anatomy.     By  William  Chase  Stevens,  Prof,  of  ( 

)                  Botany  Univ.  of  Kansas*.    136  Illustrations.    Second  Edition.    10s.  6c?.  net.   .  ) 

\     The    Tobacco   Habit:    Its    History    and  Pathology.  ) 

/                  By  H.  H.  TiDswELL,  M.R.C.S.,  L.R.C.P.     3s.  6r7.  net.  ) 

I     The  Dawn  of  the  Health  Age.     Bv  Benjamin  Moore,  ) 

(                  M. A.,  D.Sc,  M.R.C.S.,  L.R.C.P.     Cloth  3.'.  6rf.  net.     Paperls.net.  ) 

(     Therapeutic  Electricity  and  Practical  Muscle  Test-  ) 

\                  ing.     Bv  W.  S.  Hedlet,  M.D.     110  Illustrations.    8s.  6d.  net.  / 

)     A   Manual   for    Hospital    Nurses.      By    Edward    J.  > 

)                  Domtille,  L.R.C.P.Lond.,  M.R.C.S.Eng.    Ninth  Edition.     Is.  net.  ( 

)     Nursing,    General,    Medical,     and     Surgical.       By  ( 

)            W.  J.  Hadlet.M.D.,  Physician,  London  Hospital.  Second  Edition.  3s.  Brf.  net.  ^ 

)     St.  Thomas's  Hospital  Reports.    Vol.40.    8s.6d.net. 
I     Guy's  Hospital  Reports.     Vol.  52.     10s.  6d.  net. 
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